Beyond classroom learning: Exploring the family mathematics practices of Black elementary children by Cunningham, Jahneille Alijah
UCLA
UCLA Electronic Theses and Dissertations
Title
Beyond classroom learning: Exploring the family mathematics practices of Black elementary 
children
Permalink
https://escholarship.org/uc/item/83h6q8rk
Author
Cunningham, Jahneille Alijah
Publication Date
2020
 
Peer reviewed|Thesis/dissertation
eScholarship.org Powered by the California Digital Library
University of California
UNIVERSITY OF CALIFORNIA 
Los Angeles 
 
 
Beyond Classroom Learning: 
Exploring the family mathematics practices of 
Black elementary children 
 
 
A thesis submitted in partial satisfaction of 
 the requirements for the degree Doctor of Philosophy  
in Education 
 
by 
 
 
Jahneille Alijah Cunningham 
 
 
 
2020
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ó Copyright by 
Jahneille Alijah Cunningham 
2020 
 
 
ii 
ABSTRACT OF DISSERTATION 
 
Beyond Classroom Learning: 
Exploring the family mathematics practices of 
Black elementary children 
 
by 
 
Jahneille Alijah Cunningham 
Doctor of Philosophy in Education 
University of California, Los Angeles, 2020 
Professor Kimberley Gomez, Chair 
 
Over the past few decades, scholars have argued that the knowledge valued in mathematics 
classrooms has left many students of color at the margins of mathematical expertise. We know 
that many Black children have struggled to perform in traditional mathematics classrooms, 
however, we know less about the mathematics they learn in their broader communities. Black 
children are far too often presumed to lack home educational resources, in general, including 
resources in support of mathematics. In this dissertation, I challenged deficit beliefs about Black 
children and their families by identifying and exploring their family math practices through the 
perspective of funds of knowledge and situated learning theoretical frameworks. Using semi-
structured interviews, participant observations, and document/artifact collection, I explored the 
mathematical learning opportunities of eight, elementary school Black children and their 
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families. I identified Black parents’ beliefs about mathematics and mathematics learning, and 
analyzed the interactions between children and their parents to examine the ways the children’s 
mathematical knowledge and identities were reinforced during home activities, including games, 
homework, sports, and household routines. The parents in the study employed various 
approaches to support their children’s mathematical learning in formal and informal ways; they 
also used four distinct strategies to support their children’s mathematical identities, including a 
race-conscious approach. Findings suggest that while some children recognized problem-solving 
in their informal activities, interview and observation data suggest many of the children in this 
study struggled to ‘find the math’ in informal activities, regardless of their level of success with 
school-based mathematics.  Understanding Black children’s home mathematical resources and 
their beliefs about real-world mathematics can inform culturally relevant pedagogy in the 
classroom. This study also contributes to scholarship on Black parent engagement and extends 
the literature on mathematical funds of knowledge in the Black community. 
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Chapter 1: Introduction 
How I came to this work 
For as long as I can remember, I have always had an affinity for mathematics. At the age 
of 6, I would boastfully recite my multiplication tables to friends and family. While my 
classmates scoffed at the sight of word problems, I embraced the challenge. However, my 
fondest memories of being a mathematics learner are tied to the opportunities to perform 
mathematics outside of the classroom. During trips to the grocery store, I would hurry to 
determine the amount of change due to my mother before the number appeared on the cash 
register. At restaurants, my father would challenge me to calculate 15% tip using mental math, a 
task that I was more than willing to complete. I was prouder of these accomplishments than any 
math grade I had received in class because I was doing “real math.” Identifying as someone who 
was confident in my mathematics ability, my grades in mathematics were consistently high. 
However, as I transitioned to more rigorous mathematics courses in middle and eventually high 
school, I began to struggle more with the subject, and earned my first C+ in 10th grade Calculus.  
At the same time, I noticed that less and less Black students occupied my mathematics 
classes, until finally, in college Calculus, I was the only one. I also began losing interest in the 
subject, despite having a very strong mathematics foundation. As coursework became more 
advanced, I lost the ability to see the real-world application of mathematics that had first sparked 
my interest in the field. I also began doubting my abilities, as each math course required more 
effort to maintain grades that once came so easily to me. Eventually, I shied away from the 
rigorous mathematics courses that had the potential to ruin my Grade Point Average (GPA). 
Somewhere along the way, I began to perceive of mathematics as an impediment to my career 
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goals, rather than the gateway it once was. To this day, I am unsure when or why that transition 
took place. 
It has been years since I sat down in a mathematics classroom, however I now identify as 
a Black parent of two bright, beautiful boys and I find that my love for mathematics has not, in 
fact, subsided. Instead, it has been revitalized in my role as a parent, as my partner and I 
constantly strive to create an environment that engages them in authentic mathematical inquiry. I 
still carry with me the math identity I possessed as a young child who not only embraced, but 
sought out, math challenges and hope that our children can similarly grow to love the subject. 
Because they are not yet school-aged, most of their opportunities to explore mathematics have 
been in organic, real-world situations. On car rides we count the vehicles we see around us, and 
in the elevator my two-year-old enjoys identifying each floor number. Our five-year-old has 
recently discovered the game of dominoes and enjoys practicing addition with his animal 
crackers during snack time. With these routines, we hope to instill in them a love for the subject 
well before it is tied to academic performance. However, with my oldest being just a few months 
away from starting kindergarten, I am often conflicted as my thoughts about creative learning 
experiences are increasingly replaced by worries about his school readiness. It is now more 
important than ever that as parents, my partner and I dispel common beliefs about mathematics 
as a daunting, abstract and difficult subject, before these harmful narratives are introduced to our 
children. 
My identities as both a Black parent and a Black student who was once strong in 
mathematics inform this dissertation, where I explore the ways the home environment provides 
opportunities for Black elementary children to refine mathematical knowledge and develop 
mathematical identities outside of school. My ability to display my mathematical knowledge not 
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only in school, but in the real world, has always impacted the extent to which I identify as 
someone who is “good at math.” Despite the challenges faced in later years, I still generally see 
myself as someone highly competent in mathematics. This is likely due to my positive, early 
foundations in the subject. However, I can only imagine what it is like for students who feel 
disconnected from mathematics at an early age. In this study, I explore the family practices of 
Black children and the ways their parents support their mathematical knowledge and identities as 
they develop in formal and informal contexts outside of school. In so doing, I center the voices 
of Black children and their families as they share their everyday mathematical practices, 
challenges and successes in school, and the broader application of mathematics in the context of 
being Black—insights which educators can leverage to improve the accessibility of classroom 
mathematics for Black children. 
Framing the Problem 
The dominant discourse around Black children in mathematics education has been 
framed around their school performance. We are frequently reminded of their low test 
performance; in California, only 24% of Black 4th graders, compared to 77% of Asian and 60% 
of White 4th graders, met or exceeded the standard for mathematics on the California Assessment 
of Student Performance and Progress (CAASPP) (California Assessment of Student Performance 
and Progress, 2019). The statistics are much more troubling for older Black students; only 18% 
of Black 7th graders and 14% of Black 11th graders met or exceeded state standards in 
mathematics. The prevailing narrative has characterized the problem in terms of the achievement 
gap. For decades, scholars have aimed research efforts at explaining and closing said gap, 
pointing to factors such as poor school quality (Fryer and Levitt, 2004; Hanushek and Rivkin, 
2006) and teacher content knowledge (Haycock, 1998; Hill, Rowan, & Ball, 2005; Oakes, 1990) 
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as causes for Black students’ underperformance in the field. However, others have challenged 
the achievement gap literature, arguing that such research, in fact, reinforces deficit beliefs about 
students’ abilities (Ladson-Billings, 2006). As such, Gloria Ladson-Billings (2006) coined the 
term “educational debt” to explain the inequities faced by students whose academic performance 
falls behind that of their peers.  
The notion of the educational debt contends that the site of the problem is not the 
underperforming student, but rather the sociopolitical, economic, and moral systems that have 
failed the student. Such recharacterization of the problem challenges deficit thinking about 
students of color and the communities they come from. Yet, some still argue the focus of 
mathematics education research and students of color is still too narrow. Whether phrased as an 
achievement gap or an educational debt, the focus is still on school performance outcomes, such 
as grades, standardized test scores, and college access. Gutierrez (2008) calls for less “gap-
gazing” research in the field of mathematics, as it promotes deficit thinking about low 
performing students, and contributes to a narrow definition of equity and learning: “because 
these (achievement gap) studies rely primarily upon one-time responses from teachers and 
students, they can capture neither the history nor the context of learning that has produced such 
outcomes” (p. 2). 
Instead, Gutierrez (2008) advocates for more research that explores student identities and 
power. The difficulty in doing such research is that we are much more limited in our current 
ability to measure and analyze experiences at the junction of identity and power, compared to 
traditional academic achievement and access; that is, grades and test scores are more easily 
measured than attitudes and beliefs. Furthermore, the current educational structure rewards and 
penalizes students in the currency of achievement outcomes—students pass or fail a course based 
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on level of mastery of material, but the extent to which they identify with the material has not 
been well examined. Because of this, students can proceed through their entire primary, 
secondary, and postsecondary education with instructors who overlook the role identity plays 
in mathematics learning, despite research highlighting the importance of identity in students’ 
academic stories (Boaler & Greeno, 2000; Heffernan, Kaplan, Peterson, & Newton, 2017; 
Martin, 2007). However, in this dissertation, I argue that we need to focus on the roles of identity 
and power in learning mathematics because an examination of identity and power may reveal the 
inequities in mathematics education. In mathematics education, issues of power emerge in 
distinguishing who decides what counts as learning mathematics and which individuals and 
groups are deemed mathematically competent; issues of identity surface as children construct 
their beliefs about their own mathematical ability as well as its usefulness in their everyday lives.   
One way that issues of power and identity present themselves in mathematics education 
is through racialization. Although widely believed to be a race-neutral field, learning 
mathematics is a racialized form of experience (Martin, 2009), such that: 
“…experiences in which the socially constructed meanings for race in society emerge as 
highly salient in structuring 1) the way that mathematical experiences and opportunities 
to learn unfold and are interpreted and 2) the manner in which mathematics literacy and 
competency are framed, including who is perceived to be mathematically literate and 
who is not” (p. 324).  
 
For too long, non-white students have had to assimilate to traditional classroom teaching 
and learning standards in order to be successful in mathematics. I, along with others (Larnell, 
2016; Martin, 2000) argue that how much they see themselves and their communities represented 
in the school curriculum is an important measurement of equity, justice, and racial power. As 
long as identity and power goals continue to be sidelined in the race to close the achievement 
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gap, I contend that white norms for success will perpetually be reified at the expense of non-
white students’—and in this work, specifically Black students’—mathematics success. 
The achievement gap literature, in its focus on grades and test scores, also overlooks 
students’ ability to perform in real-world contexts. The underlying assumption behind these 
assessments is that student performance reflects student knowledge, and that performance 
predicts success beyond school. However, I would argue that assessments are limited in their 
ability to measure student knowledge. Situated learning theorists, for example, acknowledge the 
role the social context plays in the process of learning (Lave & Wenger, 1991; Saddler, 2009). 
Failure on a mathematics test is not necessarily indicative of a lack of mathematical knowledge. 
If knowledge is contextual, it is possible that a student who fails a mathematics test is 
experiencing a discontinuity between “real-world mathematics” learned out of a schooling 
context and the in-school testing format.  Too often, the school environment itself contextualizes 
mathematics learning in a way that is incompatible with the student’s out-of-school knowledge 
formations. As Funds of Knowledge theorists have argued, there is a wealth of informal 
knowledge embedded in communities of color that is often ignored in the classroom (Gonzalez, 
Moll, & Amanti, 2006; Moll, Amanti, Neff, & Gonzalez, 1992). In any case, the student’s test 
grade only provides limited information about what the student knows (or does not know).  
 In this dissertation, I aim to steer the narrative away from Black students’ grades, test 
scores, and other performance measures as evidence of mathematics knowledge and competence. 
We know that many of Black students’ struggles in mathematics classrooms relate to a plethora 
of factors such as school quality (Fryer and Levitt, 2004; Hanushek and Rivkin, 2006) and 
teacher content knowledge (Haycock, 1998; Hill, Rowan, & Ball, 2005; Oakes, 1990). We know 
far less about the mathematics practices students engage in outside of the classroom, sites that I 
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suggest are important to consider to develop a more holistic picture of Black children and 
mathematics. Specifically, I ask the following research questions:  
1. How are Black elementary children’s mathematical knowledge and mathematical 
identities revealed outside of school? 
2. How do Black parents support their children’s mathematical knowledge and 
mathematical identities outside of school? 
These questions stem from my assumptions about the nature of in-school mathematics 
education and about learning mathematics more broadly. My first assumption is that regardless 
of the racial makeup of any individual mathematics classroom, systemically, mathematics 
education is a racialized form of experience. The salience of race in mathematics classrooms is 
important, given my second assumption: mathematical knowledge and identity are strongly 
influenced by participation in mathematical activities. Another assumption is that Black children 
bring with them informal mathematical knowledge derived in their communities, but such 
knowledge is often underutilized in the formal learning context. Similarly, some forms of 
parental support are undervalued, rendering many Black parents as under-involved in their 
children’s education. Following from these assumptions, one can reasonably argue that the 
classroom context may constrain the knowledge and identities of particular racial groups (in this 
case, Black students). Therefore, I argue in this dissertation, that examining Black children’s 
mathematics knowledge and identities in other contexts gives us a more complete depiction of 
their mathematics learning. 
Dissertation overview 
In Chapter one, I have introduced the experiences as a math learner and parent that have 
brought me to this work, as well as what is already known about Black children in mathematics 
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education. Chapter two will provide a more detailed review of the literature and theoretical 
frameworks that guide this study. In Chapter three, I outline the methods used in this study, 
including a description of the setting and participants, data collection and analysis, and 
methodological limitations. Chapters four and five delineate the findings from the second and 
first research questions, respectively (I later explain the decision to reveal the findings in this 
order). Finally, Chapter 6 discusses the implications of this study, and provides 
recommendations for future research based on the presented findings.  
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Chapter 2: Literature Review and Theoretical Frameworks 
Chapter Summary 
 In this chapter, I delineate the theoretical frameworks that guide this dissertation, as well 
as the empirical research that highlights the importance of examining children’s mathematics 
learning in out-of-school contexts. I begin by refuting the assumption of mathematics as a race-
neutral field by presenting research suggesting that the experience of many Black children in 
mathematics education—including structural inequalities—have negatively impacted their 
learning. We ask why Black children are failing to perform in the mathematics classroom, yet I 
argue, that the racialized context of in-school mathematics learning has limited our 
understanding of their knowledge and identities.  
To support this claim, I outline situated learning theory’s notion of legitimate peripheral 
participation to explain that struggles to achieve mathematical competence reflect a problem 
with the social learning context rather than the individual. I also suggest that Black students who 
struggle to perform in mathematics may be trapped in the role of peripheral participants. If we 
were to explore students’ mathematical knowledge in a social context where Black students have 
greater access to central participation and where they can develop positive identities, we may 
find that students’ mathematical knowledge extends beyond what their school performance 
suggests they are capable of. Complementing the idea that knowledge and identity are embedded 
in the social learning context, I incorporate funds of knowledge theory to suggest that students’ 
mathematical learning out of schools may be less constrained than the formal learning context of 
schools.  The funds of knowledge theoretical framework argues that communities of color 
possess a wealth of knowledge that, once explored, can be incorporated into the classroom to 
help facilitate student learning. However, the literature on the ways Black children engage in 
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mathematical practice outside of school is sparse (Nasir, 2000; Taylor, 2009). Instead, research 
involving Black students in mathematics education often focuses on issues pertaining to their in-
school academic performance, including but not limited to motivation and engagement 
(Darensbourg & Blake, 2013; Kennedy & Smolinsky, 2016), college access and attainment 
(Bryant, 2015; Byun, Irvin, & Bell, 2015), and standardized testing ( Arbuthnot, 2009). 
Furthermore, such research is often conducted with secondary school students. As such, this 
dissertation will explore the under-examined, mathematical funds of knowledge Black 
elementary students gain in their communities. Following this chapter, I will offer a description 
of my research design and methodology.   
Introduction 
For most of the 20th century, mathematics was framed as an abstract body of knowledge 
that teachers must acquire and transmit to students through a specific set of procedures 
(Schoenfeld, 1992; Ellis and Berry, 2005). Through this framing, mathematics education was 
regarded as a race-neutral field (Gutierrez, 2013; Martin, 2009; Martin and Larnell, 2013; 
Leonard, Brooks, Barnes-Johnson, and Berry, 2010). Frequently dubbed “the universal 
language,” mathematics has been presumed to be culture-, and therefore bias-, free, and 
accessible to students of all backgrounds. These beliefs often stem from the presupposition that 
mathematical knowledge is abstract and has far too often led to assumptions of its immunity to 
human interference. However, more recently, scholars have challenged this belief, arguing that 
race is relevant in mathematics education, not only for marginalized individuals, but for 
everyone (Battey & Leyva, 2016; Martin, 2009; Valoyes-Chavez & Martin, 2016), and that the 
policy and pedagogical contexts of mathematics teaching and learning negatively impact 
children of color, in particular Black children. The central thesis of this dissertation is that we 
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know very little and need to know much more about Black students’ mathematics learning and 
participation in contexts where policy and teacher influence carry less direct power. Using both 
situated learning and funds of knowledge theoretical frameworks, I argue that it is in informal 
contexts, and within informal mathematics interactions, that we may learn more about how to 
support Black students’ mathematics learning.  
Racialization in Mathematics Education 
 The impact of race and culture on mathematics learning are generally ignored.  There is 
a pervasive belief in the racial neutrality of mathematics. Ironically, however, race and culture 
are used to highlight and explain disparities in mathematics abilities and outcomes with little 
attention given to the experiences that lead to these outcomes (Martin 2009). This phenomenon 
can be seen in the rather large body of research dedicated to closing what has been called the 
‘achievement gap in mathematics’ (Braun, Chapman, & Vezzu, 2010; Johnson & Kritsonis, 
2006; Kotok, 2017; Lee, 2002; Rowley & Wright, 2011; Sonnenschein & Galindo, 2015). 
Achievement gap research, often taking the form of large-scale quantitative studies using 
standardized measures, is epistemologically centered around documenting factors contributing to 
the group-based gaps in mathematics achievement. Although well-intended, such research 
provides little information on how to close the gap (Gutierrez, 2008).  
But why measure race-based variations in outcomes at all, if mathematics is truly race-
neutral?  While the focus on racial differences in outcomes seems contradictory to the colorblind 
ideologies of fairness, meritocracy, and neutrality (Parker, Deyhle, & Villenas, 1999), some 
scholars (Martin, 2013) contend that this is no coincidence. If mathematics education is 
presumed to be meritocratic and color-blind, then racial groups who fail to perform 
mathematically are ipso facto responsible for their own demise. Mills (1997) might argue that 
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such a scenario is an instantiation of The Racial Contract. Mills (1997) describes The Racial 
contract as “…a set of formal or informal agreements…between the members of one subset of 
humans with the class of full persons [Whites]…, to categorize the remaining subset of humans 
as ‘nonwhite’ and of a different and inferior moral status…” (p.11). 
In the context of mathematics education, The Racial Contract often manifests itself 
through the supposed racial hierarchy of mathematical ability. Black, Latinx, and Native 
American descent generally find themselves at the bottom, while students of White and some 
groups of Asian descent sit at the top of the racial hierarchy of mathematical ability (Martin, 
2019). From this, one might contend that under the guise of being race-neutral, the subject of 
mathematics centers whiteness and white ways of knowing. Thus, those who meet the 
requirements (Whites and some Asians) are granted access to mathematical competence, while 
others (Black, Latinx, and Native American, and other groups of Asians) are left at the margins, 
fulfilling the expectations of the racial contract. Miles (1988) refers to this process of introducing 
race to a situation in order to give meaning to a population, its actions, and its characteristics as 
racialization. The stereotype that “Asians are good at math” exemplifies such racialization. 
Although Miles (1988) and Mills (1997) were not discussing mathematics education 
specifically, other scholarship in mathematics education supports the notion that mathematics 
learning is a racialized form of experience, such that race becomes highly salient in this context 
(Martin, 2006; Spencer & Hand, 2015). An example of this scholarship can be seen in the 
groundbreaking work of Martin (2006), who reveals stories of discrimination told by Black 
parents as they struggle to advocate for their children, and their own, mathematics literacy. 
However, the salience of race in mathematics education is not limited to individualized 
encounters of discrimination, but also pertains to systemic inequalities in K-12 education that 
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have benefited white students, including issues of access to courses, concerns around teacher 
quality and content knowledge, and mathematics anxiety.  Black students, for example, have less 
access to upper level mathematics courses (Bryant, 2015), and are more likely to be educated by 
teachers lacking content knowledge (Bryant, 2015), than their white peers. Teachers of Black 
students are also likely to have lower expectations of them, compared to students of other races 
(Cooper, 2009; Delpit, 2012). Research also suggests Black students face stereotype threat, an 
identity-based performance anxiety, on mathematics assessments (Arbuthnot, 2009; Larnell, 
Boston, & Bragelman, 2014; Stricker, Rock, & Bridgeman, 2015). Insisting on the universality 
and neutrality of mathematics 1) ignores these types of challenges faced by Black students and 
other students of color, and 2) conceals the informal mathematical knowledge and experiences of 
students, parents, and entire communities who have been impacted by racial injustice in the field.  
 If we understand in-school mathematics learning as a racialized experience, then, in light 
of this framing we must reexamine non-white students’ underperformance in mathematics 
classrooms. While Black students are just one of several groups who have been marginalized in 
mathematics education, the focus of this discussion is on the plethora of research showing that 
Black students are struggling to achieve in the mathematics classroom, as measured by the 
achievement gap (Braun, Chapman, & Vezzu, 2010; Johnson & Kritsonis, 2006; Kotok, 2017; 
Lee, 2002; Rowley & Wright, 2011; Sonnenschein & Galindo, 2015). While some scholars have 
aimed to counter deficit narratives of Black students by highlighting Black student success 
stories in mathematics (Berry, 2008; Jackson & Remillard, 2005; McGee & Spencer, 2015), the 
majority of K-12, Black students nationwide have been denied access to quality mathematics 
education, resulting in low levels of mathematics proficiency across various performance 
measures (Martin, 2000).  
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Furthermore, empirical efforts that solely examine Black students’ in-school success (or 
lack thereof) may be unwittingly reinforcing deficit narratives about their mathematical abilities 
by situating research in the social context of formal mathematics education. If, as we have 
argued, formal mathematics education is racialized in a way that connotes Black students’ 
inferiority, then our understanding of what these students know, how they know it, and what they 
are capable of mathematically, is similarly influenced by such racialization. As such, there is a 
need to explore the ways Black students learn mathematics outside of school, and currently, a 
very limited body of scholarship has explored the mathematical skills that Black students use in 
out-of-school settings (Baker, 2015; Nasir, 2000; Taylor, 2009), which we further review later in 
this paper.  
I have thus far explained that formal mathematics education is a racialized context and 
offered claims regarding the unsuitability of reliance on in-school mathematics learning as the 
primary, often single, indicator of students’ mathematics experiences and knowledge. I have also 
alluded to the scarcity of knowledge about informal mathematics learning with Black children.  
In the remainder of this chapter, I will offer support for these claims by mobilizing empirical 
research on mathematics learning and mathematics identity, with theoretical guidance from 
situated learning and funds of knowledge literature, to argue that there is a need for research that 
explores Black students’ mathematics knowledge and identities in out-of-school contexts.   
Situated Learning in Mathematics 
 How does the racialized context of formal mathematics education impact mathematical 
knowledge and identity among Black students? In what follows, drawing on the situated learning 
and funds of knowledge (FoK) literature, I argue that the classroom context, as a situated site for 
learning, restricts mathematics knowledge production and identity development for Black 
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students; as such, I suggest we must look beyond the mathematics classrooms and into students’ 
communities to explore knowledge and identity. However, overwhelmingly current research on 
mathematical knowledge and identity examines these constructs in the formal educational 
context, focused on traditional, classroom learning. In later sections of this chapter, as I describe 
the theory of funds of knowledge, I delve into literature that explores students’ mathematical 
inquiry outside of the classroom.     
 Traditional cognitive theory conceptualizes knowledge as situated solely in the 
individual, whereas sociocultural theorists situate knowledge in the social context or learning 
environment. By contrast, Lave’s situated learning theory does not restrict learning to a 
particular context, be it the student’s cognitive processes or the mathematics classroom 
environment. Acknowledging both the cognitive and social processes that impact learning, 
scholars of the situated learning perspective argue that learning is bi-directional, involving both 
individual and social processes. As Lave (1991) notes: 
“I propose to consider learning not as a process of socially shared cognition that results in 
the end in the internalization of knowledge by individuals, but as a process of becoming a 
member of a sustained community of practice.” (p. 65) 
 
 From Lave’s (1991) perspective, learning, although situated in activity, is a reflexive 
process that involves both knowing and becoming (Nasir, 2002). As learners engage in social 
practice, they develop both skills to navigate the social context, as well as a sense of individual 
agency. As Wenger (2000) notes, learning is “an interplay between social competence and 
personal experience; a dynamic, two-way relationship between people and the social learning 
systems in which they participate” (p. 227).  As a result, learning involves not only acquiring 
technical skill, but also obtaining membership into a community of practice. While the 
mathematics classrooms serve as one such community of practice, it is important to note that 
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other communities of practice may provide substantive opportunities to learn mathematics, like a 
robotics club, online gaming communities, and even family members participating in board 
games that leverage problem solving, reasoning, and counting.  
A community of practice consists of members who build relationships over time through 
involvement in joint enterprise around a particular area of knowledge (Lave and Wenger, 1991). 
According to Lave and Wenger (1991), newcomers begin as peripheral participants, but through 
sustained involvement, develop the skills and identity that move them towards central 
membership. Legitimate peripheral participation “offers a two-way bridge between the 
development of knowledgeable skill and identity--the production of persons--and the production 
and reproduction of communities of practice” (Lave, 1991, p. 68).  
Participating in the classroom communities of practice is arguably difficult for many 
Black students. Research suggests that Black students are more likely to attend schools with less 
qualified and less experienced teachers (Bryant, 2015; Ferguson, 1991; Oakes, 1990).  In a large-
scale study of over 900 Texas schools, Ferguson (1991) found that teacher quality (as measured 
by licensing exam scores, teaching experience, and master’s degree) significantly impacted 
student learning, and that the Black-white achievement gap could almost entirely be explained by 
teacher quality variables.  Perhaps further exacerbating the challenges Black students face in 
mathematics learning contexts, low-income Black students are often tracked into lower level 
mathematics courses (Chambers & Spikes, 2016); as the proportion of Black students in a school 
increases, the availability of rigorous mathematics courses decreases (Oakes et al, 1990). In such 
contexts, mathematics teaching and learning tends to be rote and didactic in nature, rather than 
inviting learners into dialogues of mathematics learning, and opportunities to learn what is 
expected in the social community beyond responding when called upon to do so.  
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That Black students are more likely to receive inferior teaching and course options 
constrains their mathematics participation, and consequently, their in-school mathematical 
knowledge. As a result, many Black students remain trapped in the role of peripheral 
participants, never reaching mastery as central participants.  It is the central participants, like 
mathematics teachers (and, higher performing white and Asian K-12 students), who establish the 
norms, ways of knowing, and vocabulary that define the community of practice (Lave and 
Wenger, 1991). If the majority of Black students are systematically left at the margins of central 
participation, as student outcome data suggests, this perpetuates the cycle of failure, as they are 
constantly tasked with learning and following the rules rather than co-constructing them. Thus, if 
we examine these experiences through the perspective of situated learning, we might reframe 
Black students’ struggles in the subject as an issue of participation rather than individual 
competence. 
Learning in a community of practice requires mastery of the knowledge of the social 
community. Such knowledge is constructed by community members, as they negotiate the norms 
and routines that define social practice, as well as the use of tools and artifacts customary in the 
social context (Wenger, 2000). In addition to mastery of socially constructed knowledge, 
learning involves identity formation. Identities, whether positive or negative, emerge as 
individuals develop a sense of self within in a community of practice. Identities are flexible 
(Nasir, 2002), and can shift both within and across communities of practice. In the context of 
Black children’s out of school mathematics learning, work by Taylor (2009), and Nasir (2000) 
suggest that we should look to the mathematics learning experiences of Black children outside of 
school, as they participate in communities of practice developing knowledgeable skills and 
identities in situated mathematics practices.    
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From a situated learning perspective, learning involves both knowing and becoming 
(Lave, 1991; Nasir, 2002). While learning and knowing are often used interchangeably, identity 
is seen as related to, but with elements that distinguish it from, learning. Here, mathematics 
learning is conceptualized as a reflexive process through which an individual develops: 1) 
knowledge as defined by a social community and 2) an identity as a doer of mathematics through 
participation in mathematical activity. In other words, both knowledge and identity constitute 
learning. Given that mathematical knowledge and identity are both socially constructed (Wenger, 
2000), it follows then that these constructs are heavily influenced by participation in a 
mathematics community of practice. 
More recent emphases on the human experience in mathematics education suggests that 
mathematics education research now increasingly acknowledges the salience of participation as 
it facilitates learning, a process that involves both knowing and becoming. A large body of 
scholarship, emerging in the 1980s, has emphasized thinking and problem solving over 
procedure and rules (Schoenfield, 1992; Heibert et al., 1996; Carpenter, Franke, and Levi, 2003). 
The Cognitive-cultural paradigm (Ellis and Berry, 2005), understands mathematics as a “set of 
logically organized and interconnected concepts that come out of human experience, thought, 
and interaction—and that are, therefore, accessible to all students if learned in a cognitively 
connected and culturally relevant way” (p. 12)  
 When knowledge is defined by a social community (Wenger, 2000), we recognize 
mathematical knowledge as being socially constructed by emphasizing the active role students 
play in the construction of mathematical knowledge (Boaler 1998). Findings from Franke, Webb, 
Chang, Ing, Freund, and Battey (2009) note that student talk can facilitate mathematical 
understanding when teachers listen to how students describe their mathematical thinking, and 
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what students say about their mathematics understandings.  Teachers can then leverage student 
talk to inform instructional decisions (Franke & Kazemi, 2001).  
Other studies suggest learning is optimized when students co-construct mathematical 
knowledge, as it may allow them to apply their knowledge to unfamiliar situations more easily 
(Boaler, 1998; Boggan, Harper, & Whitmire, 2010), what Boaler has described as flexible 
reasoning. Boaler (1998) describes the way students receiving activity-based instruction at a 
progressive school viewed mathematics as active and flexible. They used their flexible 
mathematical reasoning to solve unfamiliar problems in formal testing situations. In addition, the 
use of manipulatives, engendering active rather than passive mathematics learning, using 
counters and wooden rods, for example, are particularly useful at the elementary level, where 
students benefit from concrete displays of mathematical concepts (Boggan, Harper, & Whitmire, 
2010). Such findings suggest that for students, mathematical knowledge is enhanced when they 
are active participants co-constructing mathematical knowledge.  
However, some scholars have raised doubts about children’s ability to transfer school-
based mathematical knowledge to informal settings (Lerman, 2012; Sierpinska, 1995). In fact, 
Sierpinska (1995) questions the very nature of the ‘knowledge transfer’ problem: 
“When we speak of the problem of ‘knowledge transfer’ and claim that students are not 
using what they learned at school in solving everyday life problems, are we sure that 
what these students learned is knowledge? Maybe this was just information, or 
mechanical skill. And these are indeed context-bound. Only knowledge is transferable, 
and knowledge is something that has been constructed as a solution to a personally 
generated problem or a problem that has been personalized” (p. 6). 
 
Importantly, Sierpinska (1995) distinguishes between knowledge and information or 
skill. If children have not personalized, or co-constructed, knowledge acquired in the classroom, 
they will struggle to apply what they have learned to informal settings because they have yet to 
make sense of the information for themselves. Whether children are gaining mathematical skills 
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or mathematical knowledge in schools may determine the extent to which school learning can be 
applied in other contexts. If Black children find themselves in the role of peripheral participants 
in mathematics classrooms, then perhaps this has impeded their ability to personalize classroom 
learning. 
 Mathematical Knowledge among Black students. It is also possible that Black students’ 
access to mathematical knowledge may be stymied by social and structural inequalities, which 
can lead to variation in participation. Here, I argue that variation in teachers’ mathematical 
knowledge and pedagogical experiences in teaching mathematics, coupled to issues of resources 
and stereotypes about Black students’ abilities to learn mathematics, may hamper Black 
students’ ability to obtain formal mathematical knowledge in K-12 schools. In the following, I 
describe structural and practice-level challenges to support Black students’ learning in formal 
mathematics contexts.  
 Although research tells us that learning is optimized when students are active, co-
constructors of knowledge (Boaler, 1998; Boggan, Harper, & Whitmire, 2010; Franke & 
Kazemi, 2001), in schools with high populations of students of color, most instruction too often 
remains rigid and teacher-centered (Waxman, Padron, & Lee, 2010). Black students are more 
likely to learn mathematics through rote memorization techniques that emphasize procedural 
knowledge (Ellis & Berry, 2005). This is troubling because we know that both procedural and 
conceptual knowledge are required to master mathematical concepts (Rittle-Johnson, Schneider, 
& Star, 2015; Rittle-Johnson, 2019), and research suggests that procedural knowledge is less 
likely to lead to conceptual knowledge than vise versa (Byrnes & Wasik, 1991; Rittle-Johnson & 
Alibali, 1999).  
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Yet, complicating our understanding of classroom participation, scholars have argued that 
classroom participation practices such as emphasizing student talk for deeper conceptual 
understanding may not be a one-size-fits-all response.  In fact, such practices may carry different 
consequences for students of color (Lim, 2008; Murrell, 1994). For example, Murrell (1994) 
describes the ways focusing on ‘math talk’ unwittingly impeded conceptual understanding for 
Black male students, who were distracted by discourse performances, such as sounding too 
‘nerdy.’ Therefore, while mathematics learning involves content acquisition (e.g, the mastery of 
number sense or algebraic thinking), it also involves membership in a community of doers of 
mathematics. As a result, opportunities to join and participate in the community can arguably be 
constrained by the structural- and practice-level features inherent in the formal mathematics 
learning context. Battey (2013) addresses this very issue in exploring ‘good’ teaching practices 
for students of color, and notes in a case study of a Black and Latinx classroom, relational 
interactions between the teacher and students mediated mathematical learning. For example, 
teacher approaches to addressing behavior and acknowledging student contributions influenced 
learning. As a field, we know far less about what informal mathematics learning interactions 
entail when Black students learn mathematics in everyday contexts.  Examining the 
characteristics and quality of informal mathematics interactions between children and members 
in their out of school contexts may inform mathematics teaching and learning approaches in 
schools.  
Mathematical Identity. According to the situated learning perspective, knowledge and 
identity are connected. As Wenger (2000) notes, “in the landscape of communities and 
boundaries in which we live, we identify with some communities strongly and not at all with 
others” (p. 239).  Earlier, I argued that if Black students are left at the margins of participation, 
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their identities as mathematical learners are also likely to be constrained. With regards to 
mathematics in particular, examining the identities of members in communities of practice may 
help explain racial inequities in mathematics achievement (Nasir, 2002). Although we bring 
multiple identities to each context, in the context of mathematics learning, mathematics identity 
is highly salient. In the United States, it is generally culturally acceptable not to identify as a 
“math person” (Ladson-Billings, 1997). Mathematical ineptitude is accepted in ways illiteracy 
would never be condoned. However, in an increasingly technological era requiring mathematical 
reasoning and problem solving, it is important to understand the role identity plays in the context 
of learning mathematics.  
From a situated learning perspective, identity develops as both an individual and social 
process (Nasir, 2002; Wenger 2000) that is flexible and subject to change across contexts (Nasir, 
2002).  Examining the relationship between mathematics, identity, and the formal learning 
context, Cobb and Hodge (2011) developed an interpretive scheme for examining students’ 
identities in mathematics classrooms. The authors distinguish between students’ normative, core, 
and personal identities. Normative identities pertain to the identities students develop as they 
form a sense of affiliation in a particular classroom, including what counts as mathematical 
knowledge, the purpose of mathematical activities, and the normative tools and symbols to be 
utilized in the context of mathematics classrooms. It involves cooperation with the set of 
obligations a student must fulfill in order to succeed in the classroom. On the other hand, 
students’ core identities pertain to who the students are and who they want to become, regardless 
of the immediate context they are in. Personal identity refers to the reconciliation of the 
normative and core identities; in other words, it is “an ongoing process of being a particular kind 
of person in the local social world of the classroom” (Cobb & Hodge, 2011, p. 190). Using this 
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scheme, we might examine Murrell’s (1994) reports suggesting that classroom discourse 
expectations of mathematics communication may create conflicts in students’ identities, as a 
conflict between a student’s normative and core identity, which might lead to tensions in 
personal identity that negatively impact mathematics learning. This interpretive scheme 
importantly highlights the dynamic nature of identity. 
Mathematical identity in Black students. Derived from his ethnographic study of Black 
secondary students, Martin (2000) also developed a conceptual framework to describe 
mathematical identity. His contribution is particularly important, given that the framework was 
developed from the experiences of Black students, specifically. Martin (2006) defines 
mathematics identity as “the dispositions and deeply held beliefs that individuals develop, within 
their overall self-concept, about their ability to participate and perform effectively in 
mathematical contexts and to use mathematics to change the conditions of their lives” (p. 206). 
In other words, mathematics identity consists of both an individual's beliefs of their own 
mathematical abilities, as well as their broader beliefs about the usefulness of mathematics. His 
findings suggest that for Black students, their experiences in mathematical and racial identities 
impact their performance in the classroom. In this dissertation, I am guided by Martin’s 
definition of mathematics identity to operationalize the construct of mathematical identity.  
However, other empirical research on the role mathematical identity serves for Black 
students has produced mixed findings. In particular, research which conceptualized mathematical 
identity as being comprised of students’ perceptions of mathematical ability has indicated that 
there is a relationship to Black students’ outcomes in mathematics learning.  Rech and Stevens 
(1996), found that attitudes towards mathematics predicted mathematics achievement amongst 
Black 4th graders. Thomas (2000) found a direct relationship between mathematics outcomes 
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and perceptions of math ability among all students, including Black students, who participated in 
the first three waves of the National Education Longitudinal Study of 1988. Berry (2008) also 
highlighted the experiences of eight Black middle school boys who were successful in 
mathematics, all of which were confident in their mathematical abilities. 
 However, some research suggests that positive beliefs in mathematics ability does not 
necessarily translate to success in mathematics. Malloy and Jones (1998) explored Black 
students’ mathematical problem solving and found that 20 of 24 participants were confident in 
their answers in a series of think-aloud problems, yet only half could solve non-routine problems 
adequately. Spencer (2009) also examined 32 Black middle school children and found that those 
who felt they were not good at math did so because of their inability to solve equations, but did 
not reference mathematical thinking, an indication of their limited knowledge of mathematics.  
Beliefs about the utility, or instrumental importance, of mathematics is another important 
dimension of mathematics identity. However, understanding the usefulness of mathematics does 
not guarantee successful performance in mathematics. For example, Spencer (2009) found that 
both high and low performing mathematics students believed math was important for careers but 
had limited knowledge about what a “math job” was. One low-performing student described 
working at a cash register as a “math job,” and the high-performing students’ descriptions of 
math jobs were not much better.  
Such mixed findings highlight the need for further research on Black students’ 
mathematical identities. The mixed findings may reflect a lack of consensus in the literature 
around what constitutes mathematical identities. In this dissertation, I borrow Martin’s (2006) 
definition, “the dispositions and deeply held beliefs that individuals develop, within their overall 
self-concept, about their ability to participate and perform effectively in mathematical contexts 
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and to use mathematics to change the conditions of their lives” (p. 206). Furthermore, although 
the scholarship on Black students’ mathematical identities importantly extends the discourse 
beyond performance outcomes such as grades and test scores, its scope is limited by its focus on 
the classroom context. As a result, our understanding of students’ mathematical identities is also 
limited; if mathematical identities are as dynamic and socially constructed as Nasir (2002) 
suggests, then future research must examine identities outside of the formal schooling context for 
a more holistic understanding of this construct. 
Funds of Knowledge (FoK): Bridging home and school learning. Funds of 
Knowledge (FoK) is a theoretical framework used by scholars who argue that classroom 
instruction can capitalize on the household and community resources possessed by students, 
particularly those of color (Gonzalez, Andrade, Civil, & Moll, 2001; Moll, Amanti, Neff, & 
Gonzalez, 1992). The framework originates from an ethnographic study conducted by 
anthropologists Carlos Vélez-Ibáñez and James Greenberg, who explored exchange networks 
between Mexican and Mexican-American communities along the U.S-Mexican border (Vélez-
Ibáñez & Greenberg, 1992). Moll and colleagues (1992) later applied this framework to formal 
education, working with working-class, Mexican communities in Arizona. Collaborating with 
teachers, Moll, and colleagues, drew on ethnographic observations and interviews to explore 
students’ funds of knowledge, or the “historically and accumulated and culturally developed 
bodies of knowledge and skills essential for household or individual functioning and well-being” 
(Moll et al., 1992, p. 133). Not to be conflated with the broader notion of “culture,” FoK relates 
more specifically to the knowledge and activities pertinent to the household function and the 
wellbeing of its members. Findings in this study were used to inform teacher pedagogy.  
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Important to the claims of this study, Moll’s et al. (1992) emphasis on the ways in which 
the household context differs from the traditional classroom suggests an epistemological 
mismatch that can render participating in formal learning context difficult for students of color. 
Unlike schools which are often rigid and isolated, the authors claim that children’s home 
environments are flexible and interconnected. Children are active participants rather than passive 
learners, and have access to multiple, multi-layered relationships with various household and 
community members (e.g., relatives, neighbors, peers). As such, students bring to school unique 
knowledge that is often unnoticed and underutilized, as they come from households presumed to 
be lacking in both economic and experiential resources. Therefore, FoK assumes that the 
incongruence of classroom practices and patterns with cultural and community practices and 
patterns is a discontinuity that should, and could, be bridged (Gonzalez et al., 2001). 
  Other research supports the potential for drawing on FoK to inform the classroom 
teaching and learning context, suggesting that student engagement and investment in school 
increases when the home-to-school boundary is crossed (Haneda, 2006; Hedges, Cullen, & 
Jordan, 2011). However, FoK framework was developed to explain students’ out of school 
literacy practices, particularly with Latinx students. As a result, much of the research that has 
adopted the framework does so with regards to english/language arts education, with fewer 
inquiries into how the framework can inform mathematics. While researchers have documented 
some successful approaches to adopting a FoK approach to mathematics curriculum, building on 
community knowledge in mathematics instruction has presented its challenges, as teachers have 
received little guidance on how to create learning opportunities that are both mathematically 
rigorous and culturally rich (Battey & Franke, 2015; Civil, 2007; Eshach, 2007; Gonzalez et al., 
2001; Leonard et al., 2010; Nasir & Cobb, 2006.) Scholars have explored the possibilities of FoK 
 
 
27 
mathematics pedagogy in Latinx (Aguirre et al., 2013; Williams, Tunks, Gonzalez-Carriedo, 
Faulkenberry, & Middlemiss, 2020) and Native Alaskan (Lipka, Adams, Wong, Koester, & 
Francois, 2019) communities, but few have done so in Black communities.  
Several studies have explored FoK with students from marginalized communities.  Their 
findings support Moll’s et al. (1992) claim that there are important differences between students’ 
out-of-school and in-school experiences in mathematics learning specifically (Baker, Street, & 
Tomlin, 2003; Brenner, 1998; Winter, Salway, Yee, & Hughes, 2004). In examining the home 
numeracy practices of primary students in the United Kingdom (UK), Baker et al. (2003) found 
that such activities differed in both purpose and value from school numeracy practices. For 
example, in their case study of a 5-year-old Pakistani girl attending school in the UK, they 
discovered she would count by three’s at home, and by one’s at school. Mathematics activities in 
her home environment also had broader learning goals related to domestic management rather 
than simply formal education (Baker et. al. 2003). Winter et al. (2004) also found in their study 
of four primary school classrooms in the UK, that mathematics learning out-of-school generally 
revolved around games and family activities, whereas school mathematics was often presented in 
ways that were decontextualized from application. These findings resulted from a series of 
knowledge exchange activities, including both school-to-home and home-to-school activities. 
Brenner (1998) similarly found that children shopping in Hawaiian markets used currency 
differently when shopping, as compared to the currency unit in school. While shopping, the 
children rarely used pennies, but rather larger coin denominations. Yet in the school curriculum, 
the currency unit began with pennies, presuming they would be an easier starting point for 
students. Such misconceptions and lack of awareness of students’ out-of-school practices have 
 
 
28 
consequences for student learning and fail to draw on the ways of knowing (Heath, 1983) that 
children may be experiencing in everyday, informal mathematical experiences (Taylor, 2012). 
Despite the notable differences between formal and informal learning settings, research 
suggests exploring students’ out-of-school practices can inform in-school mathematics in ways 
that can promote student learning (Bonotto, 2005; Taylor, 2012). Bonotto (2005) argues that 
formal in-school mathematics and informal, out-of-school mathematics should not be viewed as 
distinct entities, as “students are expected to develop formal mathematics by way of 
mathematizing their own informal mathematical activities” (p. 315). Nevertheless, many students 
struggle to apply successful mathematical strategies developed in informal contexts to the formal 
school setting (Saxe, 1988; Taylor, 2000). For example, Taylor (2000) found that although many 
classrooms used base-10 blocks exclusively to teach students number sense, students were more 
comfortable with, and demonstrated more mastery in this area when using coins. In exploring the 
mathematical practices of young candy sellers in Brazil, Saxe (1998) found many of their 
practice-linked mathematics were dependent on the artifacts and supports related to that domain. 
Such findings suggest students may need additional support to help draw on their informal 
knowledge; however, teachers must become aware of the content, context, and nature of these 
informal practices in order to support their students (Taylor, 2012).  
One way to help facilitate new mathematical knowledge in schools may be to incorporate 
informal ways of knowing and reasoning through the use of relevant cultural artifacts (Bonotto, 
2005). In a study of Italian 4th grade classrooms, Bonotto (2005) found that using market 
receipts were helpful in introducing students to multiplying decimal numbers.  However, in 
developing a year-long professional development with 14 elementary teachers, Taylor (2012) 
notes the variable success of initial lessons when teachers, rather than using out-of-school 
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artifacts, attempted to incorporate students’ out-of-school knowledge by drawing on student 
interests (e.g., sports, riddles and gardening) rather than their informal mathematics 
understanding. Drawing on students’ interests may be important, but insufficient in linking in 
and out of school mathematics, as it may reflect a lack of authentic understanding of students’ 
out-of-school mathematical practice. Taylor (2015) reminds us that “authentic understanding 
goes beyond naming these activities. It includes understanding how mathematics might be 
related to or used in these practices” (p.14). In the study reported by Taylor (2012), although 
many lessons were creative and engaging, teachers struggled to consider the mathematics 
students used outside of school. Subsequent, revised lessons, informed by knowledge of out-of-
school mathematics practices coupled to students’ interests, showed greater attention to students 
out-of-school mathematical thinking.  
Given that today’s children spend much of their time outside of school exploring and 
consuming technology, electronic devices may also represent relevant cultural artifacts. Studies 
suggest that various technological learning tools--such as computer-game based tutoring (Ke, 
2013) or math coaching via instant messaging (Hrastinski, Edman, Andersson, Kawnine, & 
Soames, 2014), provide opportunities to blend formal and informal learning (Hung, Lee, & Kim, 
2012; Lai, Khaddage, & Knezek, 2013), suggesting yet another avenue for students’ out-of-
school mathematical knowledge to be incorporated into the classroom successfully. However, 
there is still much to learn about bridging informal and formal mathematics, and how Black 
students in particular reason through, and engage with mathematics learning across contexts.  
In addition to schools, parents also struggle to identify mathematics in informal contexts.  
Although parents often share mathematical funds of knowledge with their children while 
engaging household tasks such as budgeting (Jay & Xolocotzin, 2012) and cooking (Williams, 
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Tunks, Gonzalez-Corriedo, Faulkenberry, & Middlemiss, 2020),  a school-centered focus on 
mathematics can make it difficult for parents to emphasize, or even understand, the mathematical 
nature of activities that occur outside of school (Jay, Rose, & Simmons (2017). At the 
elementary level in particular, a focus on arithmetic and the four operations can make it difficult 
to see the mathematical connection in informal activities that may utilize other math skills (Jay, 
Rose, & Simmons, 2017; Schnee & Bose, 2010). That the relationship between children’s home 
and schools is generally unilateral, where school knowledge is expected to be reinforced in the 
home, but rarely vice versa, is the power dynamic that funds of knowledge scholars strive to 
disrupt.  
Funds of Knowledge in the Black community. With regards to Black students in 
particular, there is a need for more research on their mathematics learning outside of schools 
(Taylor, 2009). Few researchers have examined the informal, out-of-school mathematical 
practices of Black students (Nasir, 2000; Taylor, 2009). Of those inquiries that have been 
reported, Nasir (2000) found, in her study of Black high school basketball players, that there 
were differences in the strategies used to solve percentage and ratio problems in basketball 
compared to classroom contexts. Additionally, the students experienced varying levels of success 
across contexts, as the basketball players struggled to connect their informal knowledge to the 
classroom context without guidance. In examining the purchasing practices of children in a low-
income Black neighborhood, Taylor (2009) found there were multiple levels of mathematical 
engagement in their purchasing practices. Their practice was not limited to purchasing 
procedures, but also involved problem solving and mathematics reasoning. Such research, 
though scarce, provides helpful evidence to support further exploration into Black students’ out-
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of-school mathematical practices, as they may eventually inform in-school curricula and improve 
student outcomes in the classroom.  
Finally, while research on Black students’ out of school mathematics practices is scarce, 
evidence of the role of Black parents in participating in, supporting, and/or providing contexts 
for their children’s mathematics learning is also very limited. Perhaps, our knowledge of their 
role is hindered by deficit beliefs about Black parents (Howard & Reynolds, 2008; Latunde & 
Clark-Loque, 2016)—especially those from low-income backgrounds—who are often viewed as 
impediments to their children’s mathematics learning (Cooper, 2009; Cousins & Mickelson, 
2011; Ishimaru, Barajas-Lopez, & Bang, 2015; Jackson & Remillard, 2005; Martin, 2006; 
McGee & Spencer, 2015). McGee and Spencer (2015) contend that the prevailing narrative 
regarding low involvement in Black parents may be misguided by White mainstream evaluation 
measures that reflect White and middle-class values and expectations. Such expectations limit 
the scope of what counts as parental involvement, especially when parents are expected to 
engage with their children’s education in specific ways (i.e., oversee homework completion and 
communicate with teachers about such tasks) (Cousins & Mickelson, 2011; Hoover-Dempsey et 
al., 2001; Jeynes, 2010). With an emphasis on these activities, more subtle forms of support often 
employed by Black parents, such as encouraging behaviors and affirmations (Jeynes, 2010), go 
unnoticed.    
This argument is well supported in the albeit scarce literature on Black parent 
mathematics engagement. Schnee and Bose (2010) found that while some Black and Latinx 
parents did explicitly engage with their children’s mathematics learning, others employed null 
actions as a strategy to instill self-reliance in their children. Often mistaken as disinterest or 
disengagement, these null actions were efforts to encourage their children to persevere and learn 
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independently. Furthermore, Eloff, Maree, and Miller (2006) found that Black parents employed 
various strategies to facilitate their children’s math learning in informal settings, including 
engaging in dialogue with their children about mathematics as it pertained to everyday activities. 
Jackson and Remillard’s (2005) study of ten, low-income Black mothers found that the mothers 
often created explicit opportunities for their children to learn mathematics. These opportunities 
often consisted of informal, familial activities, both planned and spontaneous, but were 
nevertheless educational in nature. With these findings, the authors proposed a 
reconceptualization of parental involvement, differentiating between involvement in learning, 
involvement in schooling, and involvement in school, the latter of which is often misleading 
when used to determine parents’ investment in their child’s education. For Black students, 
reconceptualizing the role parents and other caregivers play in their mathematics education has 
implications for the value placed on their learning outside of school. 
Challenges and opportunities of out-of-school research approaches 
Here, I have described research that suggests that the social context of in-school 
mathematics learning has limited our understanding of students’ knowledge and identities.    
Findings, though mixed, suggest bridging home and school mathematics is a complicated but 
worthwhile endeavor. Several issues mediate the potential value for formal schooling, of 
gathering knowledge about Black students’ informal practices in mathematics with formal 
mathematics classroom learning.  From a practical standpoint, it may not be feasible for teachers 
to gather information on the family practices of dozens of students each year. Furthermore, 
Winter et al. (2004)’s study highlighted the ways in which school-to-home activities were more 
readily received than home-to-school activities, in part, due to the familiarity of one over the 
other. Both parents and teachers were more skeptical of the usefulness of home-to-school 
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activities. The home-school learning divide is further exacerbated, as research shows, even in the 
perceptions of children, who can be reticent to use home-based mathematics strategies in school, 
fearing lack of understanding or acceptance on the part of the teacher (Andrews & Yee, 2006; 
Winter et al., 2004). Gonzalez et al. (2001) also raise concern about the accessibility of 
mathematical funds of knowledge compared to other domains, namely language arts and social 
studies. In exploring the mathematical funds of knowledge in activities such as construction 
work and sewing, the authors found participants struggled to explain the deeper mathematical 
concepts behind such “real world” activities. Researchers similarly struggled to make sense of 
the mathematics in these non-traditional contexts. 
 Despite these limitations, it is important to identify, document and understand the 
characteristics of differences in knowledge formations originating in out-of-school contexts from 
a non-deficit perspective, as a home-school misalignment may help inform understandings of the 
so-called underachievement of some students in school (Baker et al., 2003).  Even if educators 
cannot arrange home visits or tailor curriculum to each family, funds of knowledge theory helps 
to reframe our understanding of achievement in the classroom, as it has the potential to transform 
teacher deficit views of families (Hughes & Pollard, 2006; Turner & Drake, 2016). Incorporating 
students’ out-of-school knowledge in the classroom may also increase their participation within 
the classroom community of practice as their identities are reconciled, leading to greater 
learning. As the scholarship in this review suggests, it is important to acknowledge the informal 
knowledge students bring to mathematics classroom (Aguirre et al., 2013; Bonotto, 2005; 
Carpenter, Fennema, and Franke, 1996; Civil, 2018; Rickard, 2017; Wager, 2012). At its core, 
FoK challenges deficit beliefs about children’s home environment; rather than viewing students 
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who struggle as lacking knowledge, we can reconceptualize their performance struggles as an 
issue of misalignment.  
Conclusion  
As stated previously, following the work of Martin (2000) and Spencer and Hand (2015), 
I suggest that learning mathematics education in the classroom is a racialized experience. 
Evidence suggests that this has constrained Black students’ opportunities to learn mathematics, 
impacting both their formal mathematical knowledge and identity development. Further, I have 
argued that Black children, often trapped in inferior schools with less qualified teachers, likely 
do not experience mathematics teaching and learning within communities of practice that support 
interactions and dialogue that promote and support the development of their identities as 
mathematics learners.   
We have often asked why Black students are not excelling in the classroom.  In this 
review of the prior literature, I have argued that the answer is not limited to issues related to their 
content knowledge, but also the systemic and social constraints of formal mathematics learning. 
Situated learning theory, which explore the relationship between cognitive processes and the 
social interaction in which they occur, tells us that social participation facilitates knowledge and 
identity. Therefore, learning extends beyond the mere transfer of mathematical ideas from 
teacher to students, but also involves knowledge of appropriate social practices as well as 
identity as they unfold in the learning context. 
Yet too often, research and policy center their sights on Black students’ low mathematics 
performance without fully examining the social context of learning (Gutierrez, 2008). In this 
dissertation study, I ask, “If we were to shift contexts, could we find out that Black students 
know more than what their performance classroom and standardized measures would suggest? 
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Might they show more mathematical knowledge, and/or more flexible understandings of 
mathematics, in a context where their participation could be less constrained, and where their 
identities can develop more robustly?” Funds of knowledge perspectives suggest that for students 
of color, there is too often a misalignment of community-based and in-school knowledge. This 
theory purports that there is a wealth of informal knowledge embedded in students’ home 
environment and broader communities that can be used to inform classroom practice. In order to 
understand this misalignment, we need to explore student learning outside of the classroom. It is 
with this assertion in mind that I approach this dissertation. In the next chapter I outline the 
methodology and research design of this study.    
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Chapter 3: Research Methodology and Design 
This dissertation is a qualitative study of Black elementary children and their families, 
examining their mathematical knowledge and identities outside of school.  Drawing from both 
funds of knowledge and situated learning theory, my assumptions are that: 1)  mathematical 
knowledge and identities are intertwined with participation in mathematical activities, 2) Black 
children possess a wealth of informal mathematical knowledge derived from their homes and 
broader communities, and 3) understanding children’s informal mathematical knowledge carries 
implications for classroom practice and students’ in-school outcomes. In this study, I explore 
Black elementary children’s mathematical knowledge and identities in out-of-school contexts. 
As a reminder, my research questions are: 
1.  How are Black elementary children’s mathematical knowledge and identities 
revealed outside of school? 
2. How do Black parents support their children’s mathematics knowledge and 
identities outside of school? 
Setting and Context 
 Drawing on the funds of knowledge (FoK) theoretical framework, one of the assumptions 
behind this study is that there is particular knowledge embedded within communities. This 
perspective comes from decades of literature aimed at challenging deficit stereotypes about low-
income communities of color (Hogg 2011; Vélez-Ibáñez, 1988; Vélez-Ibáñez & Greenberg, 
1992), most notably beginning with the work of anthropologists Carlos Vélez-Ibáñez and James 
Greenberg, and their ethnographic study of the networks of exchange in Latinx communities in 
Mexico and the United States. This foundational study paved the way for scholars such as Moll, 
Amanti, Neff, and Gonzalez (1992) who focused on the educational implications for such an 
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approach. Here, I borrow Moll and colleagues’ definition of FoK, which specifically 
acknowledges the “historically accumulated and culturally developed bodies of knowledge and 
skills essential for household or individual functioning and well-being” (Moll et al., 1992, p. 
133). Guided by Moll and colleagues, it seems necessary when examining Black children’s 
mathematical knowledge and identities in their homes and communities, to offer some 
background on the Black community in Los Angeles. This study was limited to Black families in 
Los Angeles as a population of convenience; it is where I live and could leverage relationships 
with Black families to recruit participants. However, the history of the Black community in Los 
Angeles make it a vital site to explore learning outside of schools.  
 This study offers an opportunity to contribute to our understandings of how Black 
families in Los Angeles communicate mathematical knowledge and offer opportunities for 
informal mathematics learning through activities such as sports, games, and household routines. 
Despite extensive research on the so-called racial achievement gap, few researchers have 
examined the specific ways in which Black families support their children’s learning (Latunde & 
Clark-Louque, 2016). Considering this, in this dissertation, I argue that we must explore the 
knowledge embedded in Black homes before drawing conclusions about what students are 
capable of mathematically and what supports they are receiving (or lacking) outside of school.  
If we understand learning mathematics to be a racialized experience (Martin, 2009; 
Larnell, 2016), we cannot ignore the broader social context of being Black in Los Angeles, as it 
may inform the ways Black parents navigate their children’s education. Given the trends of 
Black outmigration in Los Angeles (Johnson & Roseman, 1990), as well as historic racial 
tensions noted in incidents such as the Watts riots of 1965 and the Los Angeles riots of 1992 
(Clark, 2000; Bergesen & Herman, 1998), it is important to understand the racial backdrop that 
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has impacted the upbringing of the participants in this study, particularly those whose families 
have been living in Los Angeles for multiple generations. Although racism and discrimination 
are not explicitly explored in this study, I mention them here because themes of racial struggle 
and pride frequently emerged in the data. In particular, these themes appeared in parents’ choices 
around the children’s schooling (e.g., enrolling their child in a predominantly Black school), and 
parents’ support of their children’s mathematical knowledge and identities (e.g., educating their 
children about Egyptian pyramids). These findings, connecting issues of racial struggle and pride 
to Black children’s out-of-school mathematics learning, will be offered in the next chapter. 
Original Study Design 
 I originally began data collection with three participants in the second half of the 2018-19 
school year and into the summer of 2019. Once summer began, families were either traveling or 
enrolling their children in summer camps. I was in and out of contact with families for weeks, 
and sometimes months which made it difficult to reconnect even once the new school year began 
in the fall. Due to scheduling conflicts and out of respect of participants’ time, I chose to 
redesign the study in the midst of data collection. This decision led me to identify several other 
families to gather additional data, although the data was not as fulsome or complete as the data 
for the original three families. In what follows, I detail the context of the original study, as well 
as the events that led to the change in design.  
Following in the tradition of the funds of knowledge theoretical framework, this 
dissertation began as an ethnographic study of three Black families living in a diverse Los 
Angeles neighborhood, a neighborhood that I also live in. Known for its racial and ethnic 
diversity, the area is home to immigrants from all over the world. It is quite common to hear 
various languages spoken in communal spaces such as the local playgrounds, community pools 
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or shared laundry facilities. There are a variety of family structures in the community, including 
single parents, blended families, and multigenerational households, however most visible are 
families with infants, toddlers and young, school aged children. From an outsider’s perspective, 
the community appears to be an idyllic microcosm of diversity and inclusion, however, 
intergroup interactions have not always been pleasant. At the time of data collection, racial 
tensions in the community had begun to rise. Black residents reported being targeted and 
harassed by neighbors who questioned their presence in the community, sometimes calling the 
police to shut down gatherings in common areas, videotaping their children’s alleged misconduct 
at the playground, or shouting racial slurs out of their windows. As a result of these interactions, 
the Black community joined together frequently to create a safe space, hosting game nights or 
barbeques to decompress from outside hostility. Residents also called town hall meetings to 
address the anti-blackness that seemed pervasive in the community. Although I did not know this 
at the time, these gatherings would serve as the meeting space for several of the families who 
would eventually become participants in this study. The circumstances around our meeting 
ultimately influenced my relationship with parents, connecting us through a shared bond of 
experienced discrimination in our community, and influenced the extent to which they were 
comfortable inviting me in their homes to complete the study. 
 From January of 2019 to November of 2019, I had various levels of contact with each of 
the three families. In the original study design, I planned to spend 30 hours with each family, 
exploring the opportunities to learn mathematics in their everyday routines, including 
participation in sports and other extracurriculars, completing homework, doing household 
chores, and leisure time. I also planned to contact other caregivers such as extended family 
members, sports coaches, or academic tutors to gain perspectives from other adult figures in the 
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children’s lives. However scheduling issues with the families precluded me from meeting 
regularly with the families and other caregivers as I had originally intended.  
I spent an average of about 8 hours with each family, but there was a great deal of 
variation.  For example, one mother, Lola, had twin daughters in the 4th grade. I spent 12 hours 
with Lola and her girls in their home and other contexts, including basketball games and 
practices, an after-school program, and the local library. I spent about 8 hours meeting with 
another mother, Ashley, and her daughter. I observed as they completed household chores and 
spent leisure time together. Ashley’s daughter was a 3rd grader involved in competitive 
cheerleading, however practices were closed to the public so I was unable to attend. Instead, 
Ashley would show me video recordings of her practice sessions, which I then used as a 
discussion point during observational visits and informal interviews. Finally, I spent 6 hours with 
Mona and her son and daughter who were in kindergarten and first grade, respectively. Both of 
her children attended martial arts classes and attended a Spanish immersion school, where 90% 
of instruction was in Spanish. Although I was unable to visit their martial arts class, I watched 
them practice for evaluations at home, complete homework after school, and I attended a dance 
performance at their school that was open to the public.  
 Over time, it became difficult to stay in touch with the families and keep up regular visits. 
Although I would occasionally bring small tokens of appreciation when I would visit their 
homes, I had very limited financial resources and was unable to provide monetary incentive to 
compensate families for the original amount of time (30 hours) that I was requesting for their 
participation. As other scholars have noted, such tokens of appreciation are important to 
retaining participants (Armistead et al., 2004). Not wanting to overstay my welcome, I decided to 
discontinue visits and redesign the study so that participation required a shorter time 
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commitment. I wrote thank you cards for the original three families and delivered them in a final, 
short visit.  
Current Study Design 
The remainder of this chapter details the methodological approach I undertook for the 
current study, which includes a portion of the data collected from my original participants. 
Considering the challenges in my original study, I sought to recruit and observe five additional 
families for a shorter period of time. In the revised study I asked the same research questions, 
recruiting 8 self-identified Black parents (mainly mothers, including the three mothers in the 
original study) to learn about how their elementary children learned math outside of school and 
how their mathematical identities surfaced in these contexts. The redesigned study differed from 
the original study in that it became much more focused on the family in the home setting. I 
decided to forgo interviews with extended relatives or other adults. I also shortened the time 
commitment from 30 hours to two hours, over one to two home visits at the participants’ 
discretion. Parents were given two options for how they might participate in the study: a) a 30-60 
minute video interview with the parent(s) followed by a 60 minute home visit/observation, which 
included a brief interview with the child/ren or b) a 2-hour home visit that included the parent 
interview, child interview, and family observation. Most parents chose the latter option; only two 
parents (Dana and Jamel) chose option one. Although I contemplated only using a small portion 
of the data collected from the original participants to correspond with the time spent with the 
other five families, I ultimately decided to analyze all of the data collected, because realistically, 
I could not simply erase my memory and knowledge of the time spent with the original families. 
For this reason, my original families may appear overrepresented in the findings.  
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Participants 
Ultimately, after the original data collection and the revised decision, this study examines 
the out-of-school mathematical practices of eight Black families, including parents and their 
elementary aged children. I interviewed parents and children, observed family interactions and 
collected artifacts to learn about the ways in which mathematics learning was supported in the 
home. Here, the family is the unit of analysis, as the number of elementary aged children in each 
household varied between 1 and 2 per home. I chose to study the family as a whole, rather than 
children only or parents only, because my first research question focuses on the child(ren)’s 
mathematical learning, and the second research question explores how parents support their 
child(ren)’s mathematical learning. Studying the family as a whole also allowed me to examine 
the complex nature of mathematical identities, as I could compare parents’ identities as 
mathematical learners to their children’s, and parents’ beliefs about their children’s mathematical 
identities to children’s self-reported mathematical identities. With such an approach, I was able 
to use information from both parents and children to make sense of my observations and artifacts 
gathered. Later in this chapter, I provide further detail on how each mode of data collected 
supported my research questions (also, see Figure 2).  
Eligibility. Participants in this study were Black families in the Los Angeles area with at 
least one child in grades K-5. The children were enrolled in various schools in Los Angeles 
(public, private, charter, etc.). I chose this age group because most of the existing research on 
Black students’ mathematical identities as they relate to mathematical knowledge focuses on 
secondary (Berry, 2008; Spencer, 2009; Stinson, 2013) or post-secondary (Larnell, 2016; McGee 
& Martin, 2011; Roberts, 2018) students. Fewer studies explore Black, elementary students’ 
mathematical knowledge in out-of-school contexts (Taylor, 2009). Because standardized testing 
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is introduced in 3rd grade, I found it important to equally represent elementary students who 
must take standardized tests (3rd-5th grade) and those who do not (Kindergarten-2nd grade). 
This decision was made after having several informal conversations with parents and students, 
where they described how the transition to third grade heighten their awareness of mathematics 
performance and abilities.  
In this study, I sought socioeconomic diversity in participants because I anticipated that 
social class would be important to family and academic routines, goals, and access to resources, 
given the well-established relationship between social class and academic outcomes (Davis-
Kean, 2005; Lareau, 1987), and social class and child-rearing (DeGarmo, Forgatch & Martinez, 
1999; Hart & Reisley, 1995; Lareau, 2002). Many families in this study were transitioning from 
working class to middle class, making it difficult to clearly demarcate their current status. This 
was not surprising considering the precarious nature of the Black middle class, whose boundaries 
are difficult to define, especially when distinguishing between income and wealth (Houle & 
Addo, 2019; Rollock, Vincent, Gillborn, & Ball, 2013). Many Black middle-class families come 
from low income backgrounds, and consequently do not have the generational wealth of their 
counterparts of other, often white, races.  
Although this study did not specifically conduct a class-based analysis, it was important 
to that some of the families in the study represented low-income backgrounds, given the deficit 
assumptions about their communities (Taylor, 2009), and mathematics performance in schools 
(Gutierrez, 2008). Black, low-income parents are often perceived as uninvolved in their 
children’s education, and lacking formal academic competence; as such, the home environment 
is presumed to be a hindrance to learning (Taylor & Dorsey-Gaines, 1988; Jackson & Remillard, 
2005). However, since class was not a direct focus of the study, I chose not to inquire about class 
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directly, so as not to make participants uncomfortable. Instead, I paid attention to social 
indicators (e.g., occupation, education level) or their own explicit disclosure (e.g., first-
generation college student) to gather knowledge around how each parent was raised compared to 
how they are currently raising their children. However, despite efforts to recruit more low-
income families, I found that most participants were middle class or transitioning to middle class, 
with most mothers holding at least a bachelor’s degree and several pursuing terminal degrees. As 
such, many families were low-income due to parental student status, but their education levels 
represented a transition to middle-class status. This makeup of participants’ class background 
was likely the result of snowball sampling, since I relied on parent recommendations for 
recruitment.  
Similar attention was paid to gender balance in the children, as interests and 
extracurricular activities are often believed to be gendered (for example, girls participating in 
dance vs. boys participating in basketball, however such stereotypes proved false in this study). 
Additionally, some studies suggest that girls show less interest in school mathematics than boys 
(Watt, 2004; Frenzel, Pekrun, & Goetz, 2007), although other studies have found no gender 
difference in math interest (Fredricks & Eccles, 2002).  Other studies suggest that girls are also 
less confident in their mathematical abilities (Ganley & Lubienski, 2016). Considering that my 
original participating families consisted of mostly girls, I sought more families with boys when 
recruiting additional participants in the revised study. Across all eight families in this study, there 
were a total of six boys and four girls who participated in this study. 
Recruitment. Participating families were recruited through snowball and convenience 
sampling methods. Snowball or chain sampling is employed “when the researcher accesses 
informants [participants] through contact information that is provided by other informants” (Noy, 
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2008). Although often deemed as an informal, “last resort” sampling method lacking rigor, Noy 
(2008) argues that snowball sampling is a legitimate sampling approach that contains knowledge 
in and of itself. Snowball sampling uses and activates organic social networks, thus, recognizing 
the social knowledge possessed by participants and impacting power relations between 
participants and researchers. When participants drive the sampling process, as they do with 
snowball sampling, they are active members of knowledge production. Such an approach aligns 
with the tenets of funds of knowledge. Here, employing snowball sampling became more than a 
recruitment strategy; it was a methodological decision used to reinforce a theoretical framework 
that guides this dissertation. As FoK centers the experiential knowledge of communities of color, 
I trusted my participants to guide the study sample using their knowledge and personal networks 
in the Black Los Angeles community.  
 Due to convenience, recruitment began with Black families who lived in my 
neighborhood. I later asked these families to recommend eligible contacts, who later became 
participants in the study. Several of these families sent their children to the same school, Leimert 
Park Elementary School1—a predominantly Black elementary school well known for 
successfully educating Black children. Through these relationships, I became familiar with the 
principal of the school, who gave me permission to recruit more participants at parent meetings. 
In total, families with children attending Leimert Park represented 62.5% of the total families 
participating in this study. Because of this, it felt important to learn more about the school itself, 
in understanding parents’ relationships with teachers and the decisions they make to support their 
children’s mathematical learning outside of school. In the following section, I provide brief 
 
1  Leimert Park Elementary school (pseudonym) is an award-winning, predominantly Black (70%) 
elementary school well known in Los Angeles for successfully educating Black children. 
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introduction to the families as well as a comparative chart of the families (Figure 3.1). Note that 
all names are pseudonyms to protect the anonymity of participants.  
 Ashley (Ada’s mother). Ashley, a mother of two, was an original participant in this 
study. Her husband was a veteran, her eldest son has special needs and her youngest daughter, 
Ada, was preparing to enter the 3rd grade at Leimert Park Elementary School the time of our 
initial interview. Ashley found it important to share that she was adopted by a white, upper-
middle class family, a component of her identity that she readily shared as impacting the way she 
parents her Black children. Ashley described Ada as a ’funny little human’, who likes music, 
dance, and watching YouTube videos of dogs. Ada was also an active member of an elite, 
competitive cheer squad.  
Ayo (Ajani’s mother). Ayo identified as a hip-hop artist, community organizer, student 
and teacher. A Los Angeles native, she has two sons, ages 8 and 12. Her youngest son, Ajani, 
was in the second grade, enrolled in the gifted program at Leimert Park. She sent him there after 
being displeased with the teachers at his previous, predominantly white school. Ajani excels in 
school, mathematics included, however Ayo shared with me that his teachers would like him to 
work on articulating his mathematical thinking. Ayo also affectionately nicknamed Ajani the 
‘minister of dance,’ because he loves to be on stage and is especially good at break-dancing. 
Ajani also loves video games, Japanese anime, and playing basketball. 
Dana (Devon’s mother). Dana moved to Los Angeles from the San Francisco Bay area 5 
years ago to attend graduate school. She is a PhD candidate in Cinema and Media studies, and at 
the time of our interview, her 9-year old son, Devon, was in the 4th grade gifted class at Leimert 
Park elementary school. She described Devon as a negotiator who is very smart and witty. He 
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takes music lessons at a local community center and plays several instruments, including the 
piano, guitar, and trumpet. 
 Eshe and Ezra (Elijah’s parents). Eshe and Ezra had three children, ages five and 
under. Eshe, a nurse, was born and raised in Ethiopia, and her husband Ezra, a doctoral candidate 
in African History, grew up in southern California. They raised their children to speak three 
languages (English and two Ethiopian dialects). Their eldest son, Elijah, was enrolled in 
Kindergarten at Leimert Park. He was very involved in sports, including basketball, baseball and 
soccer. Elijah has always shown a love for reading, cars, and building with Legos.  
Unfortunately, the family moved abroad during data collection, so I was only able to conduct an 
initial interview with the parents.  
Jamel (Jordan’s mother).  Jamel is an independent research consultant and writer who 
earned her PhD in education psychology. She moved to Los Angeles from Detroit less than three 
years ago and was very involved in community organizing around food security and prison 
abolition in Detroit. Her only son, Jordan is in the 2nd grade gifted class at Leimert Park 
Elementary, after having a negative experience in a predominantly white elementary school for 
kindergarten. Jamel told me that Jordan loves math and was showing evidence of mathematical 
competence as early as 18 months; he was also counting and reading from the age of 2. At the 
time of our interview, he was part of an accelerated mathematics small group in his classroom 
because his skills were beyond 2nd grade level. Jamel also described Jordan as social butterfly, 
who loves cooking, beatboxing, building with Legos, and comic books.   
 Kia (Keon’s mother). Kia described herself as an educator whose life’s work was to 
make education more equitable for all students. Her husband is a retired police officer and they 
have two boys, ages 6 and 9, who attend a high-performing charter school. She described both of 
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her boys as ‘very bright,’ and mentioned that school has been overall a success for them. In our 
interview we focused the conversation on her eldest son, Keon, who is very active in sports 
including basketball, swimming, soccer, and football.  
Lola (Leila and Liana’s mother). A Los Angeles native, Lola was an original 
participant in this study. She described herself as a ‘non-traditional, first-generation parenting 
student.’ At the time of our initial interview, she was completing her first year at an elite 
university after transferring from community college. Lola was majoring in Sociology and 
African American studies. Her 9-year-old twin daughters, Leila and Liana, were enrolled in the 
neighborhood elementary school (predominantly white and Asian), however she was 
homeschooling her eldest daughter who was 12 years old. The twins loved arts and crafts, and 
were very involved in sports, including basketball and soccer.  
 Mona (Mya’s mother). Mona was an original participant in this study. A chiropractor 
and mother of three, her eldest daughter, Mya, was preparing to enter 1st grade at the time of our 
interview. Mona sent Mya and her younger brother to a Spanish immersion elementary school 
because Mona expressed it was important to her that the children learned Spanish, considering 
her husband’s family was Afro-Latino (of Panamanian descent). Mya participated in martial arts, 
loved to write her own books, and Mona described her as an overall ‘teacher’s pet.’  
Participating 
Parent(s) 
(occupation) 
Participating 
child(ren) 
(grade level) 
 
School Other 
household 
family 
members 
Original 
study? 
(Y/N) 
Data collected 
(Total hours) 
Ashley 
(Doctoral 
student) 
Ada 
(3rd grade) 
Leimert 
Park 
Father 
(veteran) 
 
Brother 
(14yo) 
Y Parent interview 
Child interview 
Family observation 
Artifacts (photos)  
(10 hours) 
 
Ayo Ajani 
(2nd grade) 
Leimert 
Park 
Brother 
(12 yo) 
N Parent interview 
Child interview 
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(hip-hop artist, 
community 
activist, 
doctoral 
student, 
teacher) 
 
Family observation 
Artifacts (photos) 
(2 hours) 
Eshe 
(nurse) 
 
Ezra 
(Doctoral 
candidate) 
Elijah 
(Kindergarten) 
Leimert 
Park 
Sisters 
(1 and 3 
yo) 
 
N Parent interview 
Family observation 
(2 hours) 
Jamel 
(research 
consultant, 
writer) 
Jordan 
(2nd grade) 
Leimert 
Park 
None  N Parent interview 
Child interview 
Family observation 
Artifacts (photo) 
(2 hours) 
Kia 
(Educator) 
 
 
Keon 
(4th grade) 
Other, 
Charter 
school 
Father 
(retired 
police 
officer) 
 
Brother 
(6yo) 
N Parent interview 
Child interview 
Family observation 
Artifacts (photos) 
(2 hours) 
Lola 
(Undergraduate 
student) 
Leila 
(4th grade) 
 
Liana 
(4th grade) 
Other, 
Neighborho
od school 
Stepfather 
(musician) 
 
Sister 
(12yo) 
Y Parent interview 
Child interview 
Family observation 
Artifacts (artwork 
and photos) 
(19 hours) 
Mona 
(Chiropractor) 
Mya 
(entering 1st 
grade) 
Other, 
Spanish 
immersion  
Father 
(Assistant 
Director) 
 
Brother 
and sister 
(5 and 2yo) 
Y Parent interview 
Child interview 
Family observation 
Artifacts (photos) 
(7.5 hours) 
Dana 
(Doctoral 
candidate) 
Devon 
(4th grade) 
Leimert 
Park 
None 
 
 
N Parent interview 
Child interview 
Family observation 
(2 hours) 
Figure 3.1. Participating Families Chart  
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Data Collection 
The main sources of data in this study are qualitative interviews (parent and child), 
family observations with field notes, and documents/artifacts. With the exception of the original 
study participants, I collected data during two-hour meetings with each family, either on the 
same day or split across two days (parent interview on day 1 and child interview including 
family observation on day 2). Below is a chart (Figure 3.2) detailing data sources and their 
alignment with the research questions guiding this study.  
Research Question Method Data Collection 
details 
Description 
How are Black 
elementary students’ 
mathematical identities 
and mathematical 
knowledge revealed in 
out-of-school contexts? 
 
 
Family 
observations 
Home visits 
Jottings 
Field Notes 
Photographs 
Observed naturally-
occurring opportunities 
to learn math while 
participating in 
activities including 
homework completion, 
play/hobbies, chores, 
etc. Photographed 
activities/tools at 
parental discretion. 
 
Observed level of 
engagement, attitudes, 
and beliefs about ability 
while participating in 
activities including 
homework completion, 
play/hobbies, chores, 
etc. 
Parent Interviews 
 
 
Audio recordings 
(transcribed) 
Asked about parent 
perceptions of child’s 
math ability, 
confidence, and 
awareness of math 
utility 
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Child interviews 
(informal, artifact- 
based) 
Think-aloud tasks 
Audio recording 
Document 
collection 
Photographs 
Asked about child 
perceptions of their 
own math ability, 
confidence, and 
awareness of math 
utility while completing 
a task unrelated to 
school math (i.e., 
cooking, dancing, 
playing an instrument) 
 
Photographed activities 
or collected materials 
used during activities  
How do Black parents 
support their 
elementary children’s 
mathematical learning 
(identities and 
knowledge) outside of 
school? 
 
Family 
observations 
Home/Community 
visits 
Jottings 
Field Notes 
Photographs 
Observed naturally-
occurring opportunities 
to learn math while 
participating in 
activities including 
homework completion, 
play/hobbies, chores, 
etc. 
Parent interviews 
 
Audio recordings 
(transcribed) 
Asked about nature and 
intent of activities and 
how parental math 
identity has influenced 
activities parents 
involve their children 
in. 
Figure 3.2. Research Questions and Data Collection 
Parent interviews.  For each family, data collection began with 30 to 60-minute, semi-
structured parent interviews. With the exception of one family, the interview was most often 
conducted with just one parent (usually a mother); this was the case for two-parent and single 
parent households. Due to snowball sampling, mothers were my main contact person for 
recruitment and given that most observations were scheduled during after-school hours, usually 
only one parent was home, and that was the mother. As previously stated, I was already 
acquainted with several of the parents, however for others this was where I met them, and their 
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children, for the first time. I conducted most of these interviews face-to-face in their homes 
immediately before beginning family observations, however, in one family, the parent preferred 
to meet in a public location (a community playground), and in the case of two other families, two 
parents opted to do a video interview for the initial meeting. Following Seidman’s (2013) 
recommendation for interviewing, parent interviews consisted of three parts: 1) Focused Life 
History; 2) The Details of Experience; 3) Reflection on the Meaning. Although Siedman (2013) 
recommends conducting each part on a different day to allow time for reflection on previous 
responses, here, all three parts were conducted in one sitting for the convenience of participants 
and to avoid dropout. I determined that it was important to respect participants’ time, considering 
the vulnerable nature of home visits, and the fact that their participation was voluntary. 
Nevertheless, I carefully crafted the interviews to cover all three topic areas. In the following, I 
detail my approach to condensing the three-part interview in a single interview.  
Focused Life History. In Focused Life History interviews, researchers ask participants to 
“tell as much as possible about him or herself in light of the topic up to the present time” 
(Seidman, 2013, p. 21). This section of the interview allowed parents to share about their 
personal experience learning math as well as their child’s, with an emphasis on formal schooling. 
While inquiring about parental math background, I asked questions such as “what are some of 
your most memorable experiences learning math?”, “is there anything you wish you could have 
changed about the way you learned math?” and “how do your past experiences learning math 
compare to what you notice about the way your child is learning math?” (see Appendix A for full 
protocol). I also asked direct questions about their child’s educational experiences, including: 
“how is your child doing in mathematics?”, “how confident would you say your child is in their 
math ability?”, “have you noticed any changes in their confidence?,” and “what do you know 
 
 
53 
about the way your child is learning math in school?” This section of the interview was designed 
to provide insight into parents own relationship with mathematics and the experiences that guide 
them as they support their children’s mathematical learning. Because I was not collecting data in 
schools or speaking with teachers, I believe that this information was also vital to understanding 
each child’s schooling experience and their overall academic journey and identity as a student, as 
parents’ reports provided information about children’s formal mathematics learning experiences 
to which I would not have had access given the study’s design . Responses to these questions 
also helped to contextualize parents’ perceptions of their children’s mathematical knowledge and 
identities.  
Details of experience. The Details of Experience interviews provide information on the 
concrete details of the participants’ everyday lives (Seidman, 2013).  Here, I asked about 
household routines and the day-to-day interactions with parents and their children. In this section 
of the interview, I sought to learn about the opportunities that arose for children to learn 
mathematics outside of school, and the extent to which the mathematical nature of these 
activities were 1) intentional on the part of the parents and 2) made explicit to the children. 
However, I did not want to ask leading questions that would influence the parents’ responses.  
So, rather than ask parents about whether, how, and when, their children had opportunities to 
learn mathematics outside of school, I asked parents about their daily routines, including 
extracurricular activities, household chores, or other family practices. Questions included the 
following: “what is a typical weekday like home with your child?”, “is your child involved in 
any extracurricular activities?”, “what did you hope they would gain from participating in these 
activities?”, “do you think any of these activities connect to the way your child learns math?” 
and “How aware is your child of the math involved in these activities?”  There were advantages 
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and disadvantages to this approach.  One advantage was that parents did not appear to be 
pressured to provide a socially desirable response because many questions did not explicitly ask 
them to discuss mathematics, so they answered authentically about their everyday routines. 
However, one disadvantage to this approach was that when I did explicitly ask about 
mathematics, the conversation would often derail to another topic, and I would sometimes have 
to restate a question to redirect the focus to mathematics learning.  
Reflection on meaning. These interviews asked parents to consider the broader 
implications of family routines and their children’s mathematical learning experiences. In this 
section of the interview, I asked parents about the motivation and intentions (mathematics 
related, or otherwise) behind the routines and activities previously discussed in the Details of 
Experience section, and how they fit into their vision for their children when they enter 
adulthood. I asked questions such as “Thinking about your child entering adulthood, what do you 
hope for your child?”, “Where does learning math fit into the vision you have for your child’s 
life as an adult?” and “in what ways are your child’s experiences in the home helping to support 
who you hope they will be as an adult, especially in relation to mathematics?” Interviews were 
later transcribed for analysis. 
Child Interviews. I also conducted brief, informal interviews (no more than 10 minutes) 
with each child to learn about the ways they identify with mathematics and how they see 
themselves as mathematics learners. Knowing this about a participant provides context to 
understand their interactions. Given their young ages (5-10 years old), it was important to keep 
each child’s attention with verbal, cognitive, and physically stimulating activities during 
interviews (Parkinson, 2001). I aimed to keep these interviews as informal as possible and did 
not use the term ‘interview’ with the children, but rather asked them if I could spend a few 
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minutes talking to them about what they like to do in school and out of school. These interviews 
were artifact or activity-based in order to give them a concrete reference point for responses. 
Artifact-based interviews, which utilize objects or documents to drive the conversation, are a 
useful method to gather information about children’s thought processes. (Seiter and Foreman, 
2013). Because knowledge is often tied to the artifacts used in a particular domain (Saxe, 1988), 
artifact-based interviews helped the children better articulate themselves as I sought to learn 
about their beliefs in their own abilities as well as their attitude towards mathematics. Artifacts 
such as homework assignments, cooking materials, toys and electronic devices were used to 
prompt students to talk about their relationship and experiences with mathematics across 
educational contexts. I asked each child questions about school (e.g. What is your favorite 
subject? How much do you like math? Are you good at math?), as well as their perceptions and 
understanding of informal mathematics learning (e.g., what is your favorite thing to do outside of 
school? Do you think you use math when you are doing that, why or why not?). Interviews were 
later transcribed for analysis purposes.  
Family observation. Family observations provided information about the opportunities 
to learn mathematics outside of school, as well as how each child’s mathematical identities 
surfaced across contexts. Most of these observations occurred immediately after parent and child 
interviews, however a few were conducted during a separate visit no more than two weeks 
following initial interviews. Unfortunately, one family moved out of the country, and I was only 
able to conduct the initial interview with the mother and father (Ezra and Eshe) without the child 
present. I observed families after school and on weekends during their regularly scheduled 
activities. Participants were not prompted to engage in activities atypical from their normal day. 
The goal here was to observe children and their families in their natural environment to gather 
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information about the context and its role in the children’s mathematics learning and identity. 
This meant that for many children, I observed them playing or completing homework 
independently, while for others I observed interactions between parents and children. Activities 
included, but were not limited to, completing homework, watching television, playing games or 
sports, cooking, and washing laundry.  
Although most of these observations were conducted in the home, at times I did observe 
families in public locations. For example, one parent regularly took her daughters to the library 
to complete their homework, so that is where I met them. In observing children across various 
out-of-school contexts, I identified patterns or differences in their mathematical understanding 
and identities as they changed activities or settings. During observations, I wrote private jottings, 
or notes containing shorthand or abbreviations that would later be used to construct more 
detailed fieldnotes (Emerson, Fretz, & Shaw, 2011) Jottings were recorded discretely, although 
not completely out of sight. I recorded field notes immediately after observations to produce 
more detailed accounts for subsequent data analysis and writing.   
Although the goal was to observe naturally occurring activities in the home, at times my 
presence did unintentionally impact the nature of the children’s activities. For instance, the first 
day I went to visit Lola and her twin daughters, they were drawing pictures. Their mother had 
vaguely told them the purpose of my visit, so I was greeted with two beautiful cards decorated 
with patterns of geometric shapes, including concentric circles and parallelograms. They handed 
them to me, and one said ‘Ms. Jahneille, my mom says you really like math, so we made these 
for you.’ Despite the minor influence my observation may have had on their artistic choices, 
considering that their mother already shared with me the girls’ love for arts and craft projects, the 
cards did not appear to be an unusual activity. During several other family observations, I 
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noticed a similar trend; towards the beginning of the visit, some parents would nudge their 
children to emphasize mathematics in their activities, but within a few minutes the children 
became comfortable with my presence and appeared to be acting naturally and less influenced by 
the purpose of my visit.  
Artifacts. During family observations, I collected artifacts and photographs that 
documented the children’s mathematical learning opportunities presented in the home. 
Sometimes, parents readily showed me the tools and resources they would use to supplement 
their children’s mathematics education. These types of artifacts were often similar to school 
resources, and included workbooks, flashcards, or math learning games. The children would also 
show me completed homework assignments, or graded quizzes. These types of school-based 
artifacts provided information on each child’s school performance. I also photographed informal 
activities that I found showcased mathematical skills, even if the goal was not explicitly to learn 
mathematics. For example, one girl enjoyed learning origami from her older sister, so I would 
take pictures as she was learning how to make symmetrical folds.   
Data Analysis and Reduction   
The data sources gathered in this study produced a wealth of data, including over 500 
minutes of audio-recorded parent interviews, 100 minutes of audio-recorded child interviews, 92 
photographs of artifacts, 42 pages of field notes, 26 pages of analytic memos, and a notebook of 
jottings. I conducted much of the data analysis concurrently with data collection, making data 
analysis an iterative process. As Emerson et al. (2011) note, the process of converting jottings 
into fieldnotes can be viewed as a “preliminary analysis whereby she [the researcher] orders 
experience, both creating and discovering patterns of interaction (p. 51). Similarly, analytic 
memos provide “an avenue to examine data at a greater level of abstraction and to explore 
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hypotheses, relationships, and explanations contained within the data” (Birks, Chapman, & 
Francis, 2008) Thus, constructing detailed fieldnotes immediately after observations, and 
analytic memos immediately after interviews, was essential to subsequent stages of data analysis. 
Capturing fieldnotes in a timely manner was also important, given the year long time span of 
data collection; at times I was recruiting new participants months after completing visits with 
previous families. Given the breaks in data collection, I would listen to former interviews or 
review field notes before going to visit a new family to stay familiar with older data and use it to 
note similarities or differences with data from newer families. 
Considering the overlapping time frames between data collection and analysis, it was also 
important to keep my data organized. I created an anonymized computer file for every family, 
which included the audio recordings (since deleted), interview transcripts, fieldnotes, analytic 
memos, and artifact photographs. This method proved helpful for methodological triangulation 
(Denzin, 2012), as I could easily verify the alignment of the data sources for each family. I 
would also periodically revisit the data and add new notes, recording the date each time to keep 
track of new interpretations or insights. This would happen sometimes when I completed an 
interview with a new family that reminded me of something shared by a previous family. In 
addition to organizing data files by family, I also kept a separate file which organized the data by 
source type (analytic memos, interview transcripts, etc.), making it easier to compare findings 
across families for thematic analyses. 
Once data collection was complete, I conducted two cycles of data coding. In first cycle 
coding, I employed an open coding approach by reading the data without attention to any 
particular categories, allowing me to consider all analytical possibilities (Emerson et al., 2011). I 
was able to capture as many ideas and themes as possible, while still remaining close to the data. 
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Even if codes seemed irrelevant to the research questions of this dissertation, I kept them in 
mind, as they could inform the discussion of implications for future research. For example, 
consider the following excerpt from my observation fieldnotes with Lola and her twin daughters, 
Leila and Liana: 
When I walk in, I notice the girls sitting at the dining table working very diligently on 
something. The table is covered in colorful paper and other art supplies…I look closely at what 
the girls are making and join them at the table. ‘We’re making cards for you,’ Liana says…She 
finds a reel of colorful tape, ripping off strips of tape to make figures on her paper. ‘Here’s a 
trapezoid’, she says confidently, as if to show me what she knows about math. She continues to 
say, “I’ll make you a parallelogram since you like math…But the shape doesn’t come out quite 
right. “I’ll turn it into a magic carpet,” she says, and then adds some tassels and begins telling 
me about the movie “Aladdin.” (Leila/Liana Observation Fieldnotes, 070319) 
 
In first cycle coding, what initially stood out to me were the girls’ creativity and 
attentiveness, as well as their eagerness to impress me (see underlined portions of excerpt 
above). They were very focused and enthusiastic, and I could tell they enjoyed creating their 
artwork. I was impressed with Liana’s problem-solving skills when she realized she made a 
mistake, and turned her original idea into another work of art. Here, I used emergent subcodes 
such as ‘highly engaged’ and ‘creativity and ingenuity’ to describe the broader theme ‘informal 
play,’ which described the setting of the activity. 
However, I was aware that relying solely on open coding can be overwhelming and lead 
to difficulties in finding focus and direction during data analysis (Emerson et al. 2011). As a 
result, in the second cycle of coding, I used a focused coding approach. Here, I created 
predetermined categories for codes to ensure alignment with the research questions and 
constructs—mathematical knowledge and mathematical identity—that guide this dissertation 
(See Figure 3.3). The codes used to note mathematical identity were deductive and were 
predetermined based on the literature. As previously described, mathematical identity, in this 
dissertation, pertains to an individual's beliefs about a) their own mathematical ability and b) the 
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instrumental importance of mathematics more broadly (Martin, 2006). In these instances, I used 
the subcodes “beliefs about mathematical ability” and “beliefs about instrumental importance of 
math” to categorize data excerpts pertaining to mathematical identity according to its definition. 
In contrast, while coding for instances of mathematical knowledge, I used an emergent inductive 
approach to organically create codes based on the most prevalent themes that appeared in first 
cycle coding. During emergent deductive coding, subcoding categories included “setting” 
(informal and formal), as well as “mathematics standards” derived from the California Common 
Core State Standards for Mathematics (CCSSM) (California Department of Education, 2013). 
The standards in this code derived from grade-level standards provided by the California 
Department of Education. At times, during open coding, I found new avenues of inquiry to 
explore, and later added them to the predetermined list of codes and reused them during second 
cycle coding. Using the same excerpt from my field notes, I illustrate how I employed second 
cycle coding below: 
When I walk in, I notice the girls sitting at the dining table working very diligently on 
something. The table is covered in colorful paper and other art supplies…I look closely at what 
the girls are making and join them at the table. ‘We’re making cards for you,’ Liana says…She 
finds a reel of colorful tape, ripping off strips of tape to make figures on her paper. ‘Here’s a 
trapezoid’, she says confidently, as if to show me what she knows about math. She continues to 
say, “I’ll make you a parallelogram since you like math…But the shape doesn’t come out quite 
right. “I’ll turn it into a magic carpet,” she says, and then adds some tassels and begins telling 
me about the movie “Aladdin.” (Leila/Liana Observation Fieldnotes, 070319) 
 
As you may notice, a different portion of the excerpt is underlined to denote the 
difference in codes derived from the second cycle coding, which as previously stated is more 
refined, and in closer alignment to the research questions guiding this study. Here, I use the code 
“informal math setting” to describe how making cards became an opportunity for the girls to 
showcase mathematical knowledge. I also used the codes ‘positive beliefs about math ability,’ 
and ‘geometry’ in reference to the way Liana confidently showcased her knowledge of geometric 
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shapes. In this instance, Liana seemed confident in her ability to incorporate her mathematical 
knowledge into her art making. When she makes an error while trying to create a parallelogram, 
she further exhibited confidence in her math ability through an impromptu self-correction, 
showing me that she knows what a parallelogram is, and what it is not. 
Research Question Construct Code 
How are Black elementary 
students’ mathematical 
knowledge and mathematical 
identities revealed outside of 
school?  
 
 
Mathematical 
Identity 
Beliefs about math ability 
- Positive 
- negative 
 
Beliefs about instrumental importance 
of math 
- math is useful 
- uncertain of usefulness of math 
- math is not useful 
 
Mathematical 
knowledge 
 
Settings 
- Formal (e.g., homework) 
- Informal (e.g., sports, chores, 
play) 
Math standards 
- Measurement and data 
- Geometry 
- Number and operations in Base 
10 
- Operations and algebraic 
thinking 
How do Black parents support 
their children’s mathematical 
knowledge and mathematical 
identities outside of school? 
 
 
 
Mathematical 
Knowledge 
 
Context of parental math knowledge 
support 
- Formal (e.g., homework) 
- Informal (e.g., sports, chores, 
play)  
 
Supporting resources and tools 
- Formal (e.g., hiring a math 
tutor) 
- Informal (e.g., counting with 
beans) 
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Mathematical 
Identity 
 
Areas of math identity support 
- Belief in math ability 
- Belief in instrumental 
importance of math 
 
Figure 3.3. Second-cycle coding chart 
 I coded the data manually, using a color system to distinguish each code. Once I began 
using the coding scheme to analyze data sources such as transcribed interviews and field notes, I 
recognized themes within and across participants. Bazeley (2009) recommends a systematic 
approach to help qualitative researchers analyze data beyond the identification of themes; this 
method urges researchers to conduct pattern analysis, improving naming and interpretation of 
categories, return to the relevant literature, and use graphic displays to help make sense of 
findings. Following Bazeley’s approach, I began to notice patterns in the use of the codes as 
some colors were used more often than others, both within and between participants. For 
example, when analyzing the codes for my second research question, there were some parents for 
which I often used the code ‘formal context of parental math support,’ while there were others 
where the code was used rarely, if at all. I began to examine this phenomenon more closely and 
was then able to classify parents based on the patterns I noticed in the use of codes. Parents who 
frequently used formal supporting resources and tools to support their children mathematically 
were placed in a group I identified as ‘homeschoolers.’ Parents who did not were placed in a 
group I called ‘tutors.’ I noticed a similar pattern in regards to informal mathematics support; 
parents who shared that they explicitly discussed the mathematical nature of informal activities 
(e.g., cooking or sports) were grouped under the category ‘coaches,’ while parents who did not 
explicitly discuss mathematics in informal settings were described as ‘fans’). In the next chapter 
I provide further detail about the parents in each of these categories (research question two).  
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While I attempted to similarly group the children into categories based on patterns that 
emerged through thematic analysis, this approach was not as effective with regards to data from 
the children. Instead, I identified relevant themes and narrowed them to three major themes 
based on frequency; major themes were those that were applicable to at least three children. In 
chapter five, I detail the findings related to the children in this study (research question one).  
Limitations and Concerns 
 The change in study design represents an important limitation of this study. Although I 
only analyzed a small segment of the data collected by the original three families, my knowledge 
of their home life and family practices could not be erased, and likely impacted my interpretation 
of the data. I spent much more time with these families relative to the other participants, which 
proved to be challenging when analyzing data.  For example, because I had more time with the 
original three families, I was able to ask many more follow-up questions. With the families with 
whom I spent only two hours with, compared to the ones I visited on multiple occasions for over 
10 hours, my knowledge about their home life and practices is much more limited. To minimize 
the impact of this limitation, I would send a text message or email to families when I had 
looming questions after a visit, however not all participants were responsive. Because of this, I 
cannot say with certainty that my interpretations and conclusions about these families and the 
children’s informal mathematics practices are as complete. 
Participant retention was also of great concern for this study, considering that it 
motivated a major design change. Throughout recruitment and data collection, I was mindful of 
the fact that the Black community has historically been suspicious of research (Washington, 
2006), “given the legacy of legalized discrimination in this country, as well as ongoing racism” 
(Armistead et al., 2004, p. 68). Although I identify as and appear to be Black, as a researcher, I 
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still embody an educational institution that has historically been viewed, by Black Angelenos, as 
hostile or indifferent to Black people.  Also, as a researcher, I arguably represent an occupation 
and institution that has mistreated members of the Black community (e.g., Tuskegee Study). 
Therefore. establishing rapport from the first meeting was crucial to retaining participants in this 
study. Following the recommendations of Armistead et al. (2004), I offered flexible scheduling 
for home visits and interviews, reassured participants of confidentiality, and ensured they were 
adequately compensated for their time. I also showed my appreciation for their hospitality by 
bringing small treats for the children and a ‘thank you’ card to each visit.  
Establishing rapport was not only important for retention, but also for validity of the 
study. As a researcher, I exercise reflexivity, being mindful that my presence undoubtedly 
influenced family interactions (Bourke, 2014; Jootun, McGee, & Marland, 2009). It is possible 
they may have felt pressured to act in socially desirable ways, resulting in them “performing” 
rather than being their true selves. To reduce this social desirability effect, I scheduled informal 
visits or phone calls prior to data collection so that my presence was less alarming.    
During data collection, it was also important not to “essentialize” or overgeneralize about 
Black families, given their status as a marginalized community (Gutierrez & Rogoff, 2003). 
Gutierrez and Rogoff (2003) note that “the problem of overgeneralization persists, especially in 
attempts by schools to design learning experiences that complement the learning-style 
differences of particular ethnic groups” (p. 20). Although an aim of this work is to highlight the 
out-of-school experiences of Black students in efforts to inform classroom practice, I have been 
careful not to present findings in a way that suggests all Black students learn in the same way, or 
that all Black families provide similar mathematics opportunities for their children. As Cooper 
(2016) notes, Black children and their families are not a monolith, therefore, it would be 
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inappropriate to make cultural assertions about Black children and families in general. As such, I 
am also avoiding making cultural claims about best practice for all Black children based on the 
experiences of my participants. I address this concern by highlighting the voices of participants 
in interviews and performing member checks to ensure the veracity of my fieldnotes and 
subsequent analysis. Creswell and Miller (2000) describe member checking as “taking data and 
interpretations back to the participants in the study so that they can confirm the credibility of the 
information and narrative account” (p. 127). By confirming my analyses with participants, my 
goal was to avoid presenting findings in an essentialist manner.  
Chapter Summary 
In this chapter, I have detailed the methodology and research design of this dissertation 
study. I have explained recruitment procedures (including the redesign of the study), described 
the participating families, outlined each mode of data collected, recounted my data analysis 
procedure, and expressed concerns regarding the limitations of this study. In the next two 
chapters, I detail the findings from the data analysis. I share the findings, perhaps in an 
unorthodox approach by beginning, in Chapter 4, with the findings that respond to question two: 
“How do Black parents support their elementary children’s mathematical learning (identities and 
knowledge) outside of school?”  Chapter 5 presents findings that respond to the first research 
question: “How are Black elementary students’ mathematical knowledge and mathematical 
identities revealed outside of school?”  
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Chapter 4: Black Parents’ Mathematics Support Outside of School 
 
“My dad, he was really good at math. He didn’t even graduate from high school, but he’s a 
musician, so I know that helped in his math somehow…he always had pride in his math. So, 
when he would teach me stuff, those were my best experiences.” (Lola Parent Interview, 042919) 
 
As Lola reflects on her childhood experiences learning math, she proudly shares how her 
most memorable experiences in mathematics were not tied to her formal schooling, but instead 
experienced with her father. Having not completed high school, many would deem him an 
unsuitable mathematics teacher, however Lola sees his career as a musician as providing 
sufficient qualifications. Specifically, she acknowledges the mathematical expertise required to 
be a successful musician. In listening to her story, I could not help but recall my own childhood 
and how my father instilled a love for mathematics that brought me to this work. Both Lola’s 
story and my own signify the importance of understanding the ways Black parents, regardless of 
career or education level, help their children learn mathematics. 
In this chapter, I share the findings related to my second research question: How do Black 
parents support their children’s mathematical knowledge and identities outside of school? I begin 
by outlining the ways Black parents in this study formally support their children’s mathematical 
knowledge, modeling traditional, school-like learning contexts. I found that Black parents in this 
study formally supported their children’s mathematical knowledge either as ‘homeschoolers’ or 
as ‘tutors,’ support styles that I further describe in this chapter. I also delineate the ways parents 
supported their children’s mathematical knowledge in informal, real-world contexts as either 
‘fans’ or ‘coaches.’ Finally, I outline four categories of approaches parents undertook to support 
their children’s mathematical identities: (1) an affirmational approach, (2) a pragmatic approach, 
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(3) an aspirational approach, and (4) a race-conscious approach. I conclude the chapter by 
drawing connections to the extant literature.  
Parental Mathematics Support in Formal Learning Contexts 
 I identified two approaches that the parents in this study used to support their children’s 
mathematical knowledge that were based on formal learning context approaches.  Although this 
study examined mathematical learning outside of school, there were many ways in which my 
observations and interviews revealed that norms and values of the school setting permeated the 
home environment. Here, I describe these events as occurring in the ‘formal-influenced learning 
context,’ to note that these interactions had a focus on school-related goals (e.g., completing 
homework) as opposed to home-related goals (e.g., cooking dinner). Not surprisingly, homework 
completion was the most obvious way in which family practices appeared to replicate a school-
like setting. However, parents varied in the extent to which their interactions with their children 
mirrored that of a teacher-student relationship or the school setting more broadly.  
The fundamental differences in the approaches are with respect to structure and 
consistency. As such, I characterize the parents as playing one of two roles when the home 
environment functioned as a formal learning context: ‘the homeschooler’ or ‘the tutor.’ While 
the parents I describe as homeschoolers employed a structured, consistent approach that 
mimicked the school setting, parents who I describe as tutors used a more casual, as-needed 
approach to support their children’s mathematics learning in formal contexts. I should note here, 
that I use these characterizations (i.e., tutor vs. homeschooler) to differentiate approaches, 
however I do not believe that one style is more beneficial than the other, as each parent has their 
own experiential knowledge that guides their decision-making with regards to supporting their 
children’s education.  
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The Homeschoolers 
The parents that I describe as homeschoolers were similar in that they frequently sought 
out traditional learning tools and created a school-like environment to support their children’s 
mathematical learning, including materials and, on occasion, a dedicated space for learning. 
They purchased math workbooks and flashcards, frequented teacher supply stores, and attended 
workshops to provide their children with additional support beyond school requirements. For 
some of these families, there were designated areas in the home that were set up to replicate the 
school setting. Others used neighborhood resources, such as the local library, to recreate a 
school-like environment for their children to complete homework. Five of the parents in this 
study were homeschoolers: Ayo, Mona, Jamel, Kia, and Lola. In what follows, I detail the 
definitive characteristics of parents in this group.  
Four of the five homeschoolers (Ayo, Mona, Jamel, and Kia) were similarly motivated by 
a desire to keep their child ahead of school curriculum. For example, Mona exemplified the 
characteristics of the homeschooler parent in the way she described to me her plan to help 
prepare Mya for the transition from kindergarten to 1st grade: 
Mona: …I want her to get it [math]. So, pretty much as long as it takes her to get it, I’m 
willing to spend that amount of time with her getting it. And now I know that there 
are so many things out there, like Lakeshore Learning store is like my favorite 
place. There’s so many options she can use to learn math…So I just bought her 
the full first grade curriculum book, which we will get through this summer before 
she gets to first grade. (Mona Parent Interview, 050919) 
 
Mona was committed to teaching Mya the entire first grade curriculum. Mya attends a Spanish 
Immersion program, and Mona wanted her to be familiar with the concepts in English before she 
learned them in Spanish. During my home visit, she showed me dozens of workbooks which she 
uses for all three of her children, including her then 2.5-year-old. She also showed me 
manipulatives such as counting bears and base 10 blocks, which Mya frequently used to 
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complete homework. I observed all three children diligently completing their own workbook at 
the dining table, as Mona floated around the table providing assistance to each child in a teacher-
like manner. This was their morning routine during the summer—after breakfast, they sat at the 
dining table and completed math and reading worksheets from 9-10am before moving on to free 
play. Mona referred to this time as ‘homeschooling.’ In the children’s bedroom, I also noticed a 
poster displaying shapes, similar to what might be found on the wall in a preschool or 
kindergarten classrooms. The integration of school-like mathematics materials in the home 
environment typified these homeschoolers, with Mona being a prime example of a parent who 
supported her children in this manner to ensure that they would stay ahead in school.  
 Jamel similarly showed interest in her 8-year-old son, Jordan, being mathematical 
competent beyond school standards or expectations. During our interview, she told me that 
before Jordan had even entered kindergarten, she was using math flashcards with him (see 
Figure 4.1) 
Jamel: …I would get little card sets, and like they say kindergarten, first grade, second 
grade or whatever. So after I exhausted what I could do on my own, I started 
getting those sets. So when he was three [years old], I got a set for kindergarten. 
Once I zipped through those, I got the first grade set so at three [years old] he 
knew how to count by tens, by fives…When he was about five [years old], we 
started working on multiplication and fractions. (Jamel Parent Interview, 
012220) 
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Figure 4.1. Jamel’s math flashcards 
 Kia is another parent I characterize as a homeschooler. An educator and former 
elementary teacher, she eagerly shared with me the additional workbooks and flashcards that she 
used with her elementary-aged sons, Keon (4th grade) and Kyle (1st grade): 
Kia: “he doesn’t really get math homework yet. But sometimes—I did bring these out 
so you can see—I have little books. And we don’t rely on these things, but 
sometimes when I just need 20 minutes… I’ll do more things with him, and he 
loves this. He literally came to me, Kyle, and just said ‘mommy can you teach me 
times?’, this was, I think last week. ‘Can you teach me times?’ I’m like, ‘what do 
you mean times, multiplication?’ And he said ‘yeah, that’. And I taught him the 
concept, or the process for doing it, not just the rote memorization. I did write it 
out for him just for the ones that were very easy for him, because of the pattern. 
And he got it!” (Kia Parent Interview, 010620) 
 
 In the above excerpt, Kia shares with me the ways that she supports her son’s 
mathematics knowledge outside of school. In addition to math workbooks, Kia used Kyle’s 
interest in multiplication to craft a short lesson to show him that multiplication is simply repeated 
addition (see Figure 4.2). In using traditional tools such as pen, paper, and a multiplication chart, 
Kia established a formal learning context within the home, despite the fact that Kyle was not 
completing assigned homework tasks in these activities. Her desire to teach beyond the school 
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curriculum and use supplemental resources, including workbooks and her prior knowledge as a 
former teacher, is what characterizes her as a homeschooler in such settings. 
 
Figure 4.2. Kia’s multiplication lesson 
 It is important to note that this group of homeschoolers perceived their children’s school 
performance very positively. During parent interviews, Mona described Mya as a ‘teacher’s pet’ 
and Kia told me that her eldest son, Keon, was a ‘great student’ who ‘loves school,’ and her 
younger son Kyle was just eager to learn. With regards to mathematics specifically, Jamel shared 
that she believed Jordan’s brain was simply wired for mathematics because ‘he absorbs it so 
easily.’ Arguably, their children’s historical and current experiences of school success encourage 
parents to use school-like resources as they continue to support their children’s mathematical 
learning.   
 I also characterize Lola as a homeschooler. Lola similarly sought out supplemental 
resources to support her 9-year-old twin daughters’ mathematical learning. However, unlike the 
other parents who were motivated to keep their children ahead, Lola has not been satisfied with 
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Leila and Liana’s school performance, as she shared in the parent interview that ‘they can do 
better.’ In mathematics, specifically, she wanted them to be more confident in their abilities. 
Because of this difference in intentions and perception of her children’s school performance, I 
distinguished Lola from the other homeschoolers. Despite this difference in motivation, her 
general approach to seeking supplemental resources for her daughters made her more similar 
than different from the other parents, which is why I still consider her to be a homeschooler.  
 Lola was also unique in the types of supplemental resources she sought to support her 
daughters. While the other homeschoolers used resources in the home such as workbooks and 
flashcards, Lola found resources in her broader community to support her children’s formal 
mathematics learning. In the following excerpt from an analytic memo, I describe the types of 
resources that Lola used: 
Lola, not confident in her own math abilities, often seeks other resources to support her 
children. She mentioned going to a class that taught parents about the Common Core and 
the ‘New Math.’ After completing the class, she went from hating it to understanding the 
principle behind having children think and work through math problems using different 
methods. She also talked about having a tutor support her kids in becoming more 
confident and using YouTube videos to help explain concepts that she is struggling to 
explain herself. (Analytic Memo, Lola Parent Interview, 042919) 
 
Like the other homeschoolers, Lola had invested in many supplemental resources to help 
her daughters succeed mathematically. However, many of the resources she used existed outside 
of the home (e.g., attending a class, seeking a tutor, etc.). She also regularly took her daughters to 
the local library to complete homework. According to Lola, there were ‘less tears’ during 
homework time when they went to the library. I understood this decision as an effort on Lola’s 
part to recreate the structured environment of the school setting, in hopes that it would help her 
daughters complete their homework. During my observation at the library, I noticed that Lola 
interacted with her daughters in a teacher-like manner: 
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Lola and the girls sat around a round table tucked away in a corner in the back of the 
library. Lola had previously shared in her interview that she homeschooled their older 
sister, and I could see the evidence of this in her interactions with the twins as they 
completed their homework. Lola turned to Leila and asked her to read the directions 
aloud. ‘[Liana], now its your turn,’ she said to her other daughter. Liana then proceeded 
to read the first word problem aloud. I could not help but feel as though we were in our 
own miniature classroom. (Lola Observation Field notes, 092419) 
 
In the same way that Mona would move around the dining table to help her children 
complete worksheets, Lola uses the family’s time at the library to recreate a school-like 
environment. She guides the girls’ through their homework step-by-step and uses turn-taking 
practices very similar to that of a classroom teacher. This decision, in addition to her choice to 
voluntarily attend a Common Core parent class, is characteristic of a homeschooler. 
The homeschooler parents in this study were parents who sought out supplemental 
resources to formally support their children’s mathematical knowledge. They purchased 
additional learning materials such as flashcards or workbooks, attended math workshops, and 
used tutoring services in efforts to support their children. While four of the five homeschooler 
parents (Ayo, Jamel, Kia, and Mona) did so in efforts to keep their children ahead of school 
curriculum, one parent (Lola) used this approach to improve her twin daughters’ mathematics 
performance in school. Regardless of the intention behind their decisions, the homeschooler 
parents were similar because they supported their children mathematically by recreating a 
school-like environment in their home. Some parents, like Mona and Lola, undertook the role of 
the teacher by facilitating the completion of mathematics assignments. Mona, Jamel and Kia 
introduced mathematical concepts that were above grade level using resources such as math 
flashcards, workbooks, and multiplication tables. With the exception of Lola, these parents 
shared overwhelmingly positive experiences with their children’s schooling broadly and 
mathematics performance specifically. Jamel and Ayo’s sons were enrolled in gifted education 
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programs, and high achievers by traditional classroom assessment measures. Perhaps, the parents 
attribute their children’s school success to their own homeschooling practices, evident in their 
frequent comments about schools’ low expectations for children. Three of the five 
homeschoolers (Jamel, Kia, and Ayo) have worked in the education field, so they, arguably, used 
their pedagogical expertise to support their children at home.  Lola, although not an educator, 
homeschools her 12-year-old daughter (the twins, however, attended a neighborhood school), 
which gives her experiential knowledge in education as well. In any case, these parents 
undertook a primary role in their children’s mathematical learning by integrating school-like 
routines and materials in the home.  
The Tutors 
 On the other hand, some of the parents took on the role of a tutor when supporting their 
children’s mathematical knowledge in formal learning contexts. These parents provided support 
on an as-needed basis. For example, they might have checked their child’s homework for 
accuracy, or answer questions as needed, but otherwise did not seek additional resources to 
support their children’s mathematical understanding. In the context of formal math learning (e.g., 
completing homework), their interactions with their children were more casual than the 
homeschoolers. Ashley, Dana, and Eshe/Ezra were the parents who I call tutors. In what follows, 
I describe the characteristics of parents in this group and support this claim by sharing examples 
that emerged in the data. 
 For three of the eight families in this study, parents took on the role of a tutor to support 
their children mathematically in formal situations. Ashley typifies this parent group in the way 
that she helped her 8-year-old daughter Ada achieve school-based mathematical goals. During 
my interview with Ashley, she described herself as a ‘hands-off’ parent when it comes to school, 
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adding that ‘maybe that’s not the best thing to admit,’ showing her awareness of societal, and 
often teacher, pressures to support her children’s schooling in a particular way. Her attitude 
towards school expectations of parental involvement aligns with the perspective of other Black 
parents who have similarly struggled to adhere to white, middle class norms in this regard 
(Cooper, 2009; Jeynes, 2010; Martin, 2006). Ashley told me that Ada’s teacher shared with her 
that Ada was sometimes too confident in math and would not slow down to read directions or 
check her work. In light of this, one of the teacher’s goals for Ada this year was for her to take 
her time, so I asked Ashley how she would support Ada in doing this:  
Jahneille: What types of things will you do at home to help her reach that goal? 
Ashley: “Whatever that teacher tells me to do. [laughs] No that’s real. I’m not one of 
those parents who is going…to make the whole house division, because they’re 
learning division…Anything he asks of us will get done…so just the basic ‘make 
sure she’s doing her homework.’ And then we’ll check it when she gets 
home…I’ll feed her well and make sure she gets enough sleep, but he’s got to do 
the rest.” (Ashley Parent Interview, 092219)  
 
Here, Ashley shows support for Ada in a way that is noticeably different from the 
homeschoolers. While her ‘hands off’ approach might be misinterpreted as a lack of interest or 
involvement, I argue that the approach taken here simply shows her beliefs around boundaries 
that distinguish the role of a parent from a teacher. As other scholars have noted, some Black 
parents employ such an approach when they trust the quality of their children’s schooling 
(Howard &Reynolds, 2008). More concerned with Ada’s holistic well-being (i.e. making sure 
Ada is well fed and rested before going to school), Ashley believes it is the teacher’s job to 
provide more direct guidance in mathematics. As her mother she will do as the teacher requests, 
but strongly believes he should take the lead while she takes on a supporting role. I likened 
Ashley’s views to that of a more traditional characterizations of a tutor, and as such, use this 
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term to describe the way she and similar parents in this study support their children’s 
mathematical knowledge in formal learning contexts. 
For the tutors, the ways they chose to support their children’s mathematical knowledge 
were often driven by feedback they received from their children’s teachers. Dana, for example, 
told me that she recently learned that her son Deon was not completing his homework, so she 
began to more regularly sit with him to complete it. It was also common for the tutors to show 
support for their children’s mathematical knowledge in indirect ways. Additionally, Ashley made 
Ada a homework supply cart (see Figure 4.3) to help stay organized. These types of actions, 
although not specifically mathematical in nature, are the ways the tutors support their children’s 
mathematical knowledge in formal learning contexts.  
Such forms of support are not unlike what other scholars have found in examining Black 
parents’ beliefs about the types of activities they should do to support their children academically 
(Cousins & Mickelson, 2011; Jeynes, 2010). When I interviewed the tutors, they were generally 
satisfied with their child’s school (they all attended the same predominantly Black school, 
Leimert Park Elementary, which is known for its success in teaching Black children). Some of 
the tutors (Ashley and Eshe/Ezra) transferred their children to Leimert Park after negative, 
racialized experiences in otherwise high-quality schools with fewer Black children. The more 
distant approach of the tutors may be indicative of their confidence in the quality of education 
their children are receiving, as other scholars have noticed similar trends in Black parent 
engagement (Howard & Reynolds, 2008).  
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Figure 4.3. Ada’s homework supply cart 
Parental Mathematics Support in Informal Contexts 
Parents supported their children’s mathematical knowledge in informal contexts in 
different ways. Here, the term ‘informal learning context’ refers to activities outside of school 
that require mathematical knowledge such as patterning, spatial awareness, or number sense, but 
are not specifically tied to academic, school-based goals.  Examples of these activities include 
cooking, playing sports, or folding laundry. In general, the parents displayed an understanding of 
the mathematical knowledge involved in informal contexts, however they varied in the extent to 
which they made these connections clear to their children. During parent interviews, all of the 
parents were able to list the ways these types of activities related to mathematics when prompted; 
however, when I asked parents how aware their children were of the mathematics involved in 
these activities, some were confident that their children understood the connection while others 
were not.  
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Some parents had not considered the mathematical knowledge required in informal 
contexts at all, before being prompted to do so in the interview. However, upon being 
questioned, they began to list the ways they use mathematics in household routines or 
extracurricular activities. I call these parents ‘fans;’ fans approached informal mathematics 
support similar to the ways the tutors approached formal mathematics support. A more subtle 
form of support, they provided their children ample opportunities to reinforce mathematical 
knowledge, despite the fact that they did not frequently share the mathematical application to 
their children. Other parents had given prior consideration to informal mathematics learning. 
These parents would explicitly show their children the ways mathematical knowledge surfaced in 
non-school related activities; for this reason, I describe them as ‘coaches.’ Again, I do not place 
judgement on these categories, but choose to distinguish them to highlight the nuance in 
approaches.  
The Fans 
Although these parents generally support their children’s math learning, the parents I 
describe as fans did not heavily emphasize informal mathematics in their household routines or 
everyday activities. Several parents acknowledged they had not thought about it at all until I 
interviewed them. Instead, they generally described their supports in school-like settings, such as 
homework completion. Lola, Mona, Dana, and Ashley were the parents I describe as fans. 
Interestingly, both homeschoolers (Mona and Lola) and tutors (Ashley and Dana) were 
represented in the fan group. In other words, some of the parents in this group provided very 
structured support (homeschoolers) in formal mathematics while others provided as-needed 
support (tutors). As I could not find a consistent pattern in the parents in this study, one area for 
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future consideration is when and why parents choose to emphasize informal mathematics, formal 
mathematics, both, or neither (see Figure 4.4).  
 
Homeschoolers (Formal) Tutors (Formal) 
Ayo 
Jamel 
Kia 
Lola 
Mona 
Ashley 
Dana 
Eshe/Ezra 
 
Coaches (Informal) Fans (Informal) 
Ayo 
Eshe/Ezra 
Jamel 
Kia 
Lola 
Mona 
Ashley 
Dana 
Figure 4.4. Context of Parental Math Support 
For example, when I asked Mona, a homeschooler, about the types of activities she does 
with Mya outside of school that might relate to math, she replied: 
Mona: Hmmm….[pause]. You know, I don’t have anything that I do. Mya, from when she 
was about a year old, she was demonstrating mathematical thinking. Like she 
would pattern things…so she has a math brain. You know, but I don’t do anything 
in particular…I was thinking of getting her into soccer and I think that will help 
with both the competitive part of things, but also understanding scoring, and your 
chances of winning a championship, you know…that kind of thing. (Mona Parent 
Interview, 050919) 
 
In this excerpt, Mona distances herself from Mya’s informal mathematics, reiterating that 
she does not “do anything in particular.” She is aware of the mathematics involved in activities, 
like soccer, but she is not overly concerned with it. In fact, earlier in the interview, she 
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mentioned that her primary focus when she enrolls her children in extracurricular activities is 
teaching them discipline and self-confidence. As a homeschooler, her ‘hands off’ approach to 
mathematics in informal settings is interesting because it is a stark contrast to the way she 
supports Mya in formal settings.  
The Coaches 
 In contrast, the coaches (Jamel, Kia, Ayo, and Eshe/Ezra) were parents who made 
mathematical connections clear to their children in informal contexts. For example, Eshe and 
Ezra shared that when they watched sports games, they would often ask their 5-year-old son, 
Elijah, to read the scores on the television and tell them who was winning.  In the excerpt below, 
Jamel discusses how she loved talking about math with her 8-year-old son while they cooked 
together:  
Jamel: I want him to be able to cook for himself and cook for me. But I love…thinking 
about the math aspect of it. I love teaching him that. He real, you know, gravitates 
towards that. So measurements and you know, we talk about the science behind 
cooking and baking…its mostly because I want him to be self-sufficient (Jamel 
Parent Interview, 012220) 
 
Although Jamel admits her primary goal is not to teach mathematics but for Jordan to 
become independent, she takes the time to explain mathematical concepts such as measurements 
to reinforce mathematical knowledge in the informal context of cooking. This is different from 
the fans, who might have made these connections with me in the interview but did not 
necessarily do so with their children. Ayo is another parent who similarly explicates mathematics 
in informal activities with her 8-year-old son Ajani and his 12-year-old brother: 
Ayo: Sometimes they go to the store…by themselves…and they have to pay attention to 
what they’re buying, how much change they’re supposed to get back….I am 
definitely aware [of math], especially when they are cooking, monitoring their 
time….if [the package]says fifteen minutes, ‘what’s fifteen minutes from 
now?’…that’s very intentional when we [are] are doing that. (Ayo Parent 
Interview, 011420) 
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Here, Ayo shows that she is intentional in providing opportunities for her children to 
practice applying mathematical knowledge in informal contexts. In sending her children to the 
store alone, there is a desire to instill independence in her children, similar to what I found in 
Jamel’s example. Ayo further describes how she challenges her children to be mindful of the 
time while cooking and will talk them through their mathematical thinking. Making the 
mathematics very obvious to their children in informal contexts is characteristic of the parents 
that I describe as coaches. In previous studies, scholars have similarly noted the ways some 
parents use dialogue, especially in a question and answer format, to reinforce their children’s 
mathematical knowledge in informal settings (Eloff, Maree, & Miller, 2006).    
An important note here is that the differences between coaches and fans was much more 
difficult to pinpoint than the differences between homeschoolers and tutors. Unlike in formal 
learning contexts, the mathematics involved in informal contexts were often of secondary, if not 
tertiary, importance to the parents across groups. For instance, parents often placed their children 
in sports programs because they wanted them to learn teamwork, perseverance or simply get 
exercise. While they may have acknowledged the mathematics involved, it was not the primary 
learning goal. I found this to be the case for most, if not all of the parents in this study, regardless 
of if they were coaches or fans.  
However, what did distinguish the coaches from the fans was that the coaches would 
make mathematical connections explicit to their children. In other words, they slowed down 
activities to discuss the application of mathematics, sometimes testing their children’s 
mathematical knowledge. These conversations were more likely to occur in certain domains than 
in others; parents rarely did this when their child was physically playing sports, but they did 
discuss doing so while watching sports on television. Cooking, laundry, and shopping were also 
 
 
82 
frequently mentioned by the parents as family routines that they believed were related to 
mathematics. The fans on the other hand, discussed the mathematics in conversations with me, 
but did not necessarily do so with their children.  Eloff, Maree and Miller (2006) also found that 
some parents did not use explicit dialogue but supported their children’s informal mathematical 
knowledge in other ways, including instruction, play, and examples.  
Parental Approaches to Supporting Children’s Mathematical Identity 
 Collectively, the Black parents in this study showed that they were thoughtful with 
regards to their children’s confidence in their math ability, as well as their understanding of the 
instrumental importance of mathematics. However, there were some differences in their 
approaches to supporting their children’s mathematical identities; while some parents were more 
focused on building confidence, others were more concerned with showing their children the 
practical use of mathematics or promoting math-intensive careers for their children. In the 
following section, I describe three major themes in the approaches parents took to help foster 
positive mathematical identities in their children: 1) an affirmational approach; 2) a pragmatic 
approach; 3) an aspirational approach; and 4) a race-conscious approach. These themes are not 
mutually exclusive, as several parents used multiple approaches to support their children’s 
mathematical identities.   
The Affirmational Approach: “We got this, we can do this!”  
The affirmational approach—the most common form of math identity support–could be 
seen in six of the parents (Ayo, Ashley, Dana, Jamel, Lola, and Mona) in this study.  During 
interviews or informal conversation, these parents described the ways they support their 
children’s mathematical identities with a focus on building their child’s confidence in their 
mathematical ability. They would verbally support their child, through words of praise when 
 
 
83 
they were successful, and words of encouragement when they were struggling in mathematics. 
Jamel, mother of 8-year-old Jordan, shared: 
Jamel: “I know there’s different philosophies on praising children, and that kind of 
external motivation. But we do a lot of praising of him, and just encouraging him 
and letting him know that he’s smart and he has within him what he needs to 
excel.” (Jamel Parent Interview, 012220) 
 
Three of the parents (Ayo, Jamel, and Lola) described specific routines they performed to 
support their children’s overall self-esteem, which they hoped would also translate to positive 
beliefs in their math ability. They all shared that they use “affirmations,” or chants that promote 
positive self-talk, as part of their daily routine with their children. The extant literature has well 
documented the benefits of parental encouragement as seen in the affirmational approach (Jeynes 
2010), especially in improving persistence and interest among young girls in science and 
mathematics (Alliman-Brisset, Turner, & Skovholt, 2004; Gunderson, Ramirez, Levine, & 
Beilock, 2012). In this study, I similarly found that parents of girls (Mona, Lola, and Ashley) 
were especially concerned with their daughters’ confidence in mathematics, and as such, 
employed an affirmational approach. However, as the examples above show, parents of Black 
boys have also relied on encouraging behaviors, as affirmational support has been documented as 
a common form of academic engagement in Black parents (Jeynes 2010). 
The Pragmatic Approach: “When it comes to money, when it comes to money!” 
Using a pragmatic approach, parents would emphasize the instrumental importance of 
mathematics by reinforcing its everyday application with their children. Specifically, four 
parents (Ashley, Ayo, Dana, and Lola) were concerned with their children’s financial literacy, 
using conversations and activities about spending and saving money to show the usefulness of 
mathematics outside of the classroom. Ashley was particularly concerned with sharing the 
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importance of everyday math with her daughter, Ada, because her older brother has been 
diagnosed with autism:  
Ashley: “I worry about things like will they be financially stable…I guess the everyday 
math type things…I’m talking about the use of money, time, can you financially 
plan…do you know what time to get up? We are hyper aware of that because…we 
have a 14-year-old [Ada’s brother] who can’t tell the difference between a dime 
and a nickel, because he doesn’t have those discrimination skills. So those are 
part of the reason [Ada] will have to care for him her whole life because he can’t 
hand someone money and get back change.” (Ashley Parent Interview, 062019). 
 
Ashley emphasizes the importance of mathematical competence in everyday life to Ada 
because she knows Ada will eventually be her brother’s caregiver. Thus, the consequence of her 
lacking these skills is greater because it would not only affect her, but also her brother.  
Lola similarly shares the risk of being mathematically incompetent with her daughters by 
explaining to her daughter the importance of financial literacy: 
Lola: Leila mentioned before, she wanna be in the WNBA so she even thought school’s 
not that important. I’m like ‘wait a minute!’ You don’t wanna have to pay 
someone to read contracts that you are very capable of reading and 
understanding or letting someone mismanage your money. All these factors play 
in no matter what you decide to do…You wanna be the main person saying yes or 
no. Not having to pay someone cause you’re not good at math.” (Lola Parent 
Interview, 042919) 
 
I noticed that when parents employed a pragmatic approach to sharing the instrumental 
importance of mathematics, they seemed to take a defensive stance. In both of these examples, 
there is a theme of protection, whether it be protecting assets (Lola’s quote) or protecting family 
members (Ashley’s quote). In other words, they shared the importance of mathematical 
knowledge by detailing the consequences of lacking said knowledge. Teaching their children 
about financial literacy is important to Black parents, who are well aware of racial wealth 
disparities (Darity Jr. et al., 2018). As Dana stated in the parent interview, she wants her son, 
Deon, to be financially literate because as Black people “…that’s a big thing in our community, 
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we often don’t know how money works, and it is reflected in the generational wealth, often 
times, we don’t have.” 
The Aspirational Approach: “I want him to be an engineer!” 
Five parents (Mona, Jamel, Kia, and Eshe/Ezra) expressed specific mathematical 
aspirations for their children pertaining to their future careers. Like the pragmatic approach, 
parents were interested in helping their children see the utility of mathematics, however here the 
focus was on future careers rather than the everyday use of mathematics. For example, Jamel 
shared the types of extracurricular activities she would like her son Jordan to become involved 
with: 
Jahneille: Where, if at all, do you see learning math fitting into the vision you have for 
[Jordan] as an adult? 
 
Jamel: I see it playing a really big part actually…I want him to get involved in—his 
school has a robotics program. Umm, they also have an engineering program. I 
want him to get involved in some extracurricular activities around math that will 
help him…His dad would like him to learn coding so we talked about that… 
(Jamel Parent Interview, 012220) 
 
In this example, Jamel shows more interest in Jordan learning mathematics to prepare for 
potential careers (e.g., robotics, engineering, or coding), rather than everyday mathematics or 
basic life skills (e.g., money management or grocery shopping). Other parents expressed a 
similar desire for their children to pursue careers in Science, Technology, Engineering, and 
Mathematics (STEM). Eshe, an Ethiopian immigrant, explained that math and science expertise 
are highly valued in her culture. Because of this, she buys toys for her 5-year old son, Elijah, to 
foster an interest in these subject areas. During our interview, she explained that “[she] want[s] 
him to be [an] engineer so [she] buy him Legos, Magna-tiles, blocks, anything for building.” 
Mona also expressed that it was important for her daughter Mya to understand math well because 
“that’s gonna set her up well for future in math and science, which will hopefully set her up well 
 
 
86 
if she wants to go into engineering or [information technology].” As seen in these examples, 
parents who use the aspirational approach share the instrumental importance of mathematics 
through a career-focused perspective. Given the dearth of Black professionals in the STEM fields 
(Flynn, 2016; McGee, 2016), these parents may be emphasizing these high-earning-potential 
careers to their children at an early age to encourage their matriculation into STEM professions. 
As the literature on Black STEM college majors and professionals has suggested, parental 
encouragement and motivation in early mathematics plays an important role in children’s 
successful STEM trajectories (Flowers III, 2015; McGee & Spencer, 2015).   
The Race-conscious Approach: “We made math!” 
Four parents (Ayo, Ashley, Dana, and Lola) used a race-conscious approach to support 
their children’s mathematical identities. This method was marked by its focus on a collective 
Black identity in the context of mathematics learning. In other words, parents would incorporate 
their knowledge of contemporary or historic Black issues to support their children’s 
mathematical identities. This approach was often used in combination with one of the previously 
described methods. Below, I describe how Ayo, an educator and activist who used a race-
conscious approach alongside an affirmational approach when her son was discouraged with 
math: 
Ayo: I went to a private school, all-black, pro-black, private school…So in my mind, 
we made math…so we gon’ do math at a whole ‘nother level…I cannot help but 
bring that to the table as a parent…That’s always in my tone when I’m talking to 
them about whatever the affirmation is. Nah we got this, we can do this…break it 
down, slow it down, let’s just get this straight…but all that foolishness and that 
nonsense, that don’t have no place up in this house. (Ayo Parent Interview, 
011420) 
 
Here, Ayo references the collective Black identity to encourage her children, reminding 
them that ‘we made math.” She mentions that this specific approach was motivated by her own 
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experience learning math at an Afrocentric school, where Black history and identity were 
incorporated across the curriculum. She recalled having a classmate who would “do [math] 
problems in hieroglyphics” and that all of the students took advanced mathematics courses at an 
early age: 
Ayo: “If you challenge children, especially Black children, to do certain things at an 
early age, you will be surprised how they could actually…adhere to that. So doing 
calculus in the 6th grade would sound crazy to somebody else, but at my school, 
they believed that they were all brilliant and capable of doing that.” (Ayo Parent 
Interview, 011420) 
 
Ayo comes from an educational background that simultaneously bolstered her 
mathematical and racial identity, a strategy she now employs as a parent. Here, Ayo shows 
confidence, not only in her own ability or even her son’s, but all Black children. It is this level of 
confidence that she hopes to instill in her children, which is why she is adamant that “all that 
foolishness and that nonsense [self-doubt] have no place…in [her] house.” In this, she suggests 
that schools set low expectations for Black children, a sentiment that was echoed in other parent 
interviews, and that has been well documented in the literature (Cooper 2009; Delpit, 2012) 
Ayo’s race-conscious approach to mathematics support is well-aligned with the philosophies of 
the post-civil rights, Afrocentric movement that motivated the start of Afrocentric schools and 
interventions such as the Algebra Project (Moses, Kamii, Swap, & Howard, 1989).   
Lola, an African American Studies major, similarly supports her daughters’ 
mathematical identities by centering their Black identity, however in doing so she highlights the 
instrumental importance of mathematics. In the excerpt below, Lola combines an race-conscious 
approach with a pragmatic approach by using the board game Monopoly to explain the harmful 
neighborhood effects associated with gentrification and rent increases: 
Lola: So I like to tell them like our society is basically like a monopoly…Property is 
everything and then basically the goal—I show them the different neighborhoods 
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and why they cost different prices. Umm, and then how like, let’s say if this was 
like our neighborhood we grew up in…and somebody comes in and puts up these 
hotels, the rent increases and you’ll collect more. So when you’re deciding if you 
wanna win, you gotta buy up everything and raise the rent. But if you wanna be a 
good human being, you gotta like strategize and see what you wanna do.” 
 
Here, Lola is showing her daughters the utility of mathematics by applying their 
knowledge of number sense to a real-world situation. However, this is no ordinary game of 
Monopoly, as she utilizes the game to explain to her daughters how the financial motive of profit 
can be harmful to communities like her childhood neighborhood. A native of the predominantly 
Black neighborhood South Central Los Angeles, Lola uses her experiential knowledge of 
gentrification to raise a moral dilemma in the game: a) buy hotels, raise the rent, and win the 
game by forcing other players into bankruptcy or b) forgo buying hotels, be “a good human 
being,” but risk losing the game.  Lola’s ‘mini-lesson’ on gentrification is well aligned with 
Ladson-Billings (1995) recommendations for culturally relevant pedagogy, which includes 
teaching practices that help students develop a “critical consciousness through which they 
challenge the current status quo of the social order” (p. 160).  
In both examples, the parents’ race-conscious approach appears to be motivated by their 
personal background—Ayo’s experiences attending an Afrocentric school, and Lola’s 
predominantly Black childhood neighborhood. Combined with their present-day experiences 
(Ayo is an educator and activist and Lola is an undergraduate student majoring in African 
American Studies and Sociology), their collective Black identity permeates their parenting in 
regard to their children’s math identities, similar to the parents in Cooper’s (2009) study, whose 
parental involvement included political activism.  
However, other parents in this study were similarly race-conscious but did not necessarily 
incorporate this perspective in the ways they supported their children mathematically. Jamel, for 
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example, is a community organizer who works with Black grassroots movements to support the 
food insecure and prison populations. Yet, a clear connection between her community organizing 
and parenting around mathematics did not emerge from the data in the way that it did with Ayo 
and Lola. As such, what leads some parents to incorporate race-consciousness in supporting their 
children’s mathematical identities warrants further exploration.  
Chapter Summary 
In summary, I found the parents in this study employed one of two styles of mathematical 
knowledge support in formal, school-based contexts. In formal math contexts, such as homework 
completion, I identified five parents as homeschoolers and three parents as tutors  
(see Figure 4.4). While the homeschoolers employed a structured, school-like approach to 
support their children, the tutors supported their children’s mathematical knowledge on a more 
casual, as-needed basis. The homeschoolers were often self-guided, using supplemental 
resources such as workbooks and flash cards to reinforce mathematical knowledge at home. On 
the other hand, the tutors tended to support their children based on teacher recommendations, 
without seeking supplemental resources. That some parents were homeschoolers and others were 
tutors was not surprising, as other scholars have found similar distinctions in the ways Black 
parents support their children’s mathematics learning specifically (Cousins & Mickelson, 2011) 
and education more broadly (Howard & Reynolds, 2008).  
I also found that parents supported their children in their understanding of everyday, 
informal mathematics in one of two ways. In informal contexts such as household routines and 
extracurricular activities, I characterized four parents as ‘fans’ and four parents as ‘coaches’ (see 
Figure 4.4). The fans were parents who recognized the ways mathematics surfaced in everyday 
activities, however they did not necessarily make this connection explicit to their children. In 
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contrast, the coaches talked with their children about mathematical concepts while performing 
everyday activities, making the connection to mathematics obvious for their children similar to 
the ways parents in previous research have used dialogue to convey mathematical knowledge to 
their children (Eloff, Maree, & Miller, 2006).  
The parents in this study also supported their children’s mathematical identities in four 
ways: an affirmational approach, a pragmatic approach, an aspirational approach, and a race-
conscious approach. The affirmational approach was the most commonly used method, as this 
theme was identified in the data from six of the eight parents. Some parents also focused on the 
pragmatic (everyday math) and aspirational (career-focused) utility of mathematics. 
Interestingly, there were few parents who employed both a pragmatic and aspirational approach; 
in other words, parents tended to focus on either the practical everyday use of mathematics or 
math-intensive careers. In either case, mathematics identity support was connected to their 
concerns for their children’s future financial well-being. A few parents also employed a race-
conscious approach, where they incorporated their Black identity in the way they supported their 
children’s math identity. At times, parents used approaches in tandem, as seen in the example of 
Lola’s race-conscious, pragmatic approach and Ayo’s race-conscious, affirmational approach. 
What leads parents to employ some support approaches over others warrants further 
investigation.  
In general, the findings pertaining to this research question were consistent with previous 
research that has examined Black parent academic engagement broadly (Howard & Reynolds, 
2008; Jeynes, 2010; Latunde & Clark-Louque, 2016) , and in mathematics specifically (Cousins 
& Mickelson, 2011; Martin, 2006), through a non-deficit lens. The findings in this study 
challenge traditional perspectives of Black parent involvement, which have focused on the 
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educational resources and practices these parents, and consequently their children, lack in the 
home environment. In Chapter 6, I will discuss the implications of these findings, and provide 
recommendations for the ways schools can acknowledge and utilize various forms of parental 
math support to bridge home and school learning. In the next chapter, I detail the findings from 
my next research question, which examines how their children’s mathematical knowledge and 
identities were revealed outside of school. 
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Chapter 5: Black Children’s Mathematics Learning Outside of School 
 
“Basketball? There’s math in basketball?” 
(Leila/Liana Observation Field Notes, 070419) 
 
I met 9-year-old twins Leila and Liana just two days before the first home visit. Their 
mother, Lola, told them that I was a researcher who wanted to talk to them about math, and that I 
would be attending their very first basketball practice for the season. They looked at me in 
disbelief, one saying “Basketball? There’s math in basketball?” I had chuckled in the moment, 
without reflecting on their incredulous stares, and what this question disclosed about their beliefs 
about mathematics, schooling, and learning. A pillar of Black culture (Kelley, 1997) and a 
central component of the girls’ personal identities, basketball seemed to be the perfect domain to 
examine their mathematics learning outside of school. However, throughout my time spent with 
Leila and Liana, as well as with children in seven other Black households, this question of 
‘where is the math?’ reappeared like a motif in a novel, as I learned more about the ways the 
children in this study see themselves as doers of mathematics outside of the classroom.  
In this chapter, I disclose the findings for my first research question, which asks: how are 
Black elementary children’s mathematical knowledge and identities revealed outside of school? 
Although this was my primary research question, I chose to share the findings after those from 
my second research question, so that the reader could first learn about the children through the 
perspective of their parents, just as I did during data collection.  
The eight children described in this chapter were elementary children ages five through 
nine and enrolled in Kindergarten through fourth grade. I should also note here that the children 
here represent seven of the eight families in this dissertation because one family (Eshe and Ezrra) 
moved out of the country before I could observe their interactions with their son, Elijah. The 
children in this study attended traditional public and charter schools (for more information on 
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each individual child and parent, see Chapter 3). Four of the children attended the same school, 
Leimert Park, a predominantly Black elementary school popular among Black parents for their 
successful teaching practices. With regards to mathematics in schools, all of the children told me 
they liked math, but it was difficult to tell whether they were giving a socially desirable response, 
as they were all aware of the purpose of my visits. Upon further investigation, math proved to 
fall in the middle for most of these children—not their favorite, but not their least favorite (with 
the exception of Jordan, whose favorite subject was math). Outside of school, the children 
participated in several extracurricular activities, including soccer, break-dancing, basketball, 
martial arts, music lessons and competitive cheer. From a funds of knowledge perspective, I was 
especially interested in their participation in activities such as breakdancing or basketball, staples 
of Black culture that could provide opportunities to simultaneously bolster the children’s 
mathematical and racial identities.  
Upon analyzing the data, three major themes describe the nature of out-of-school 
mathematical learning (including both knowledge and identity) in the children in this study: 
mathematics as a school-based activity, mathematics as procedural knowledge, and mathematics 
as problem-solving. Each theme was chosen because it was a recurring idea across the data for at 
least three of the eight children I interviewed and observed.  In the remainder of the chapter I 
detail the findings according to each theme and make connections to the extant literature on 
mathematical knowledge and identity in Black children.  
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Math is school-
based 
Math is 
procedural 
Math is problem-
solving 
 
Leila 
Liana 
Keon 
Ajani 
Ada 
Mya 
 
Devon 
Liana 
Keon 
Mya 
 
Leila 
Liana 
Jordan 
Ajani 
Figure 5.1. Children listed according to theme 
Mathematics is a school-based activity  
Throughout my interviews and observations with the children in this study, I learned that 
articulating knowledge around mathematics was a challenge, particularly in informal settings. I 
observed children engaged in a variety of activities including homework, sports practice, free 
play, music practice and chores. The children had many talents; to name a few, Leila and Liana 
were all-star basketball players—the only girls on their co-ed team; Ajani was a smooth break-
dancer; Ada was a competitive cheerleader who worked hard for the highly coveted flyer 
position at the top of the pyramid. Yet despite these talents, the children varied in the extent to 
which they understood the mathematical nature of their extracurricular activities. While 
interviewing and observing the children, it became evident that they were more comfortable 
talking about school-based mathematics (e.g., homework) than sharing their mathematical 
knowledge in informal settings (e.g., sports). As a result, it was difficult to triangulate across data 
points: often times my field notes would elaborately describe observed mathematical practice, 
and their parents might also reference similar mathematical practices, but when I would ask the 
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children about the same activities, they were not always able to articulate their mathematical 
knowledge in domains unrelated to school. For example, I noticed this while I observed Leila 
and Liana completing homework at the library: 
“At the top of their homework sheet, I noticed the title ‘repeated subtraction.’ I was 
unaware of this method, so I asked Liana to explain it to me. She did so confidently, 
explaining how you ‘take the divisor and subtract by that number as many times as it 
takes to get to zero. The number of times is the answer’ …She breezed through the 
division problems on her worksheet; all of them were correct.” (Leila/Liana Observation 
Fieldnotes, 092419) 
 
Here, Liana shows a clear understanding of repeated subtraction; she is able to not only 
complete her homework accurately (see Figure 5.2) but also explain the concept of repeated 
subtraction. Her identity as a mathematics learner appeared to be positive, as she did not waiver 
or doubt herself while giving her explanation. The speed and accuracy with which she completed 
her homework also suggested that she was confident in her abilities. 
   
Figure 5.2. Liana’s repeated subtraction homework 
However, as seen in the opening example, Liana was skeptical about how mathematics 
could be applied outside of school. Although Liana and Leila did not realize how basketball and 
math were connected, when I watched them play basketball, they displayed great mathematical 
knowledge. Throughout the game, the coaches would direct the players on how to stand and 
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position themselves, as well as things they should consider, like the score, time left on the clock, 
and number of fouls:  
“The coaches would call out to the twins specifically, reminding them not to be on the 
same side. ‘Go wide, go wide...wider [Liana]’. Liana adjusts her positioning in response 
and shifts away from her sister. Another coach reminds the entire team to talk on 
defense. Another team member fouls the opposing team and the coach reminds them not 
to foul. ‘When you slap down like that, it’s gonna be a foul. Now you only have 4.’ The 
coaches call out to the team, reminding them of how to defend. ‘Don’t foul. ‘You only 
have 5 fouls’…” (Leila/Liana Observation Fieldnotes, 080419) 
 
In the excerpt above, the coaches’ directives serve as reminders for the mathematical 
thinking that should eventually become automatic as the girls become more skilled basketball 
players. Their directives in relation to their body position and fouling represent knowledge of 
spatial awareness and number sense, skills that are assessed in standards-based classroom 
curriculum.  More mindful after the coaches have provided instructions, the girls began to avoid 
unnecessary fouls, and kept appropriate distance from each other, thus, displaying mathematical 
understanding. Here, it is not that they lack mathematical knowledge itself, as their ability to 
adapt to their coaches directives shows their spatial reasoning; it is more likely that the 
mathematical nature of these activities may not have been shared with them, making it difficult 
to  draw the connection on their own. In particular, Leila and Liana’s mathematical awareness 
may be strongly tied to the use of mathematical symbols (e.g. numbers, operators, shapes, 
graphs); when such symbols are not present—which is the case here and in many other informal 
activities—it may be more difficult to see the mathematical connection.  
Other children similarly struggled to identify the application of mathematics outside of 
school. Kia’s son, Keon, is a 4th grader at a charter school. I observed him and his younger 
brother as they played a math game on their tablet (see Figure 5.3) and Keon clearly explained 
the concept of regrouping to so I could understand the nature of the game. However, when I later 
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asked him about if math might be involved in sports, like basketball, he initially said “not really” 
but thought some more and then replied “angles.”  When I asked him to elaborate, he paused for 
a while but eventually changed his mind and said math was not involved in basketball. Although 
I cannot say for certain the reason why he changed his response, the long pause between 
responses suggests he was having trouble decontextualizing his knowledge of angles in school 
and transferring to the context of basketball. As a result, he concluded that angles were not 
involved in basketball. 
 
Figure 5.3. Keon’s math game on tablet 
I witnessed a similar occurrence with Ajani, Ayo’s son, who was enrolled in the second-
grade gifted program at Leimert Park. By all accounts Ajani was a successful student, yet he 
similarly showed a preoccupation with school-based mathematics. During my observation, he 
was cooking noodles and while he was preparing food, I asked him how he thought it might 
relate to mathematics and he replied, ‘Well, after I’m done. I wouldn’t do math when I’m 
cooking because I have like materials and stuff, I don’t want to get it on my homework.’ 
Realizing he was thinking about school-based mathematics, I asked him to talk me through the 
steps as he was cooking, encouraging him to think specifically about how he might be ‘doing 
math’ as he prepared his food: 
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Jahneille: Tell me all the steps you need.  
Ajani: First, you have to get water and fill it up. You have to turn the heat on, so you 
have to wait until it bubbles up. And then you get a bowl, which are in here, and 
the noodles are here, and the seasoning are in there. That’s all you need to make 
some noodles. 
 
Jahneille: Do you think that any of those steps, that you are doing math? 
 
Ajani:  Mmm…no, not really. 
 
Jahneille: What about, what were you doing before you came in? Playing basketball? 
 
Ajani:  Mmmm…kinda. because you have to make a strategy to make a point.  
 
(Ajani Child Interview, 011420) 
Similar to the other children, Ajani was not convinced that mathematics is related to out-
of-school activities, such as cooking or basketball. He described in great detail the process of 
making noodles but did not believe it related to mathematics. With regards to basketball, he 
seemed slightly more aware of the mathematics involved, and described how basketball requires 
strategizing, similar to the reasoning skills Leila and Liana’s coaches were trying to reinforce. In 
a later section, I will elaborate on the children’s understanding of mathematics as it relates to 
gaming strategy.  
For several of the children in this study, discussing the mathematical nature of informal 
activities such as sports, cooking, and play proved to be a challenge. This appears to correspond 
with my findings in the previous chapter, where I discovered that sharing the mathematical 
nature of these activities with their children were not usually a primary concern to parents (see 
chapter 4). While some parents did talk to their children about mathematics involved in cooking 
for example (in chapter 4, I describe how Ayo does this with Ajani), it appears that at the time of 
my observation, the children either 1) did not recall the mathematics discussed with their parents 
or 2) struggle to articulate the math in their own words without their parents’ guidance. In other 
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cases, it was unclear whether the parents had ever discussed with their child the mathematical 
nature of a particular activity. For example, when I visited Jamel’s home, she shared some of 
Jordan’s beatboxing2 recordings with me to exemplify what she believed was informal math 
knowledge, but when I asked Jordan how he thought beatboxing related to math, he seemed 
puzzled and could not describe such a connection.  While many children in the study had 
difficulty sharing their mathematical knowledge in these domains, their mathematics-related 
abilities could not be ignored; the children showed a wide range of knowledge of spatial 
awareness and acuity, and reasoning ability in a variety of activities, including basketball, 
beatboxing, soccer, break-dancing, cheerleading, and music. That children could not discuss the 
mathematics, suggests that these are areas where adults (parents and teachers included) might 
further explore mathematical inquiry, as they have already been activities that the children have 
shown great interest and talent in. Many of the children’s interests, like beatboxing, were tied to 
the Black cultural experience, suggesting that the children possess mathematical funds of 
knowledge that they themselves were unaware of.  
I also found it interesting that four of the six children represented in this theme had 
parents that I describe as homeschoolers (see chapter 4 for more details on parental categories). 
Their parents created a school-like environment when supporting their children’s mathematical 
learning. Perhaps, such an approach facilitated a school-based understanding of mathematics, 
which inadvertently precluded the children from seeing or understanding the mathematical 
nature of informal activities. However, children of ‘coaches’—parents who said they explicitly 
talked to their children about mathematics in informal activities—were also represented here. 
 
2 Beatboxing, a hip-hop tradition with origins in Harlem, New York in the 1970s-80s, is a form of vocal percussion 
where artists use their lips, mouth and tongue to mimic instruments, mainly drums (Patil, Greer, Blaylock, & 
Narayanan, 2017).  
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Both Ajani and Keon’s mothers told me about how they reinforced their children’s mathematical 
knowledge by discussing measurements while cooking. Keon’s mother, Kia, even referred to this 
family routine as an ‘obvious’ math activity, which begs the question—obvious for whom? This 
suggests that the parents’ conversations with their children had not yet manifested into the 
children’s own knowledge and were perhaps either too infrequent or too far in the past for the 
children to recall.  
Upon further examination, I noticed a limitation in the interview protocol (see Appendix 
A)—I asked parents to self-report on a scale from 1-5 how much they emphasized mathematics 
in informal routines, without a concrete reference to frequency (i.e., daily, weekly, monthly).  It 
is likely that parents spent more time discussing mathematics in school-based activities, such as 
homework, and only occasionally referenced mathematics in non-school related activities. Given 
that the children were also attending school where mathematics was discussed more explicitly 
and regularly compared to informal settings, it appears that these experiences overshadowed the 
occasional conversations in informal settings, making more difficult for the children to speak 
about the latter experiences. This finding is consistent with some of the literature on parental 
mathematics practices, which suggests that the frequency and scope of informal mathematical 
activities is often limited (Blevins-Knabe, Austin, Musun, Eddy, & Jones, 2000).  
Mathematics is procedural  
Several children in this study (Liana, Devon, Mya and Keon) also viewed mathematics in 
terms of its procedures, or the steps required to solve problems. For example, when I asked 9-
year-old Deon how he uses mathematics when playing the trumpet, I expected him to describe 
quarter notes and half notes, as his mother Dana shared with me in our interview. Instead, he told 
me that “you have to memorize notes like you memorize math facts.” This theme of procedural 
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mathematics was particularly noteworthy given that the New Math in Common Core standards 
aims to steer mathematical learning away from procedure to encourage children to think 
mathematically and problem solve using a variety of methods. However, while the standards aim 
to eschew procedural conceptualizations of mathematics, the children in this study seemed to 
prefer such an approach to mathematical inquiry. As Mona stated about her six-year-old 
daughter, Mya, “she does well following rules and directions.” 
Liana also showed preference for ‘Old Math’ in the same repeated subtraction example 
previously discussed. When I was writing my field notes it did not occur to me, that although 
Liana could articulate the steps for repeated subtraction, she actually did not use it: 
“At the top of their homework sheet, I noticed the title ‘repeated subtraction.’ I was unaware of 
this method, so I asked Liana to explain it to me. She did so confidently, explaining how you 
‘take the divisor and subtract by that number as many times as it takes to get to zero. The 
number of times is the answer’ But she also explained she didn’t like that way. ‘Its too 
complicated’ she said, and her teacher told them they don’t have to do it that way. She breezed 
through the division problems on her worksheet; all of them were correct.” (Leila/Liana 
Observation Fieldnotes, 092419) 
 
Liana, fully aware of what repeated subtraction was, chose not to use this method. She 
was not articulating her mathematical thinking as I had initially thought, but instead repeating a 
script. Although the repeated subtraction method is purported to increase children’s conceptual 
knowledge by making the relationship between division and subtraction explicit (Kornilaki, 
1999), Liana has interpreted it as a procedure with too many steps, thus making it ‘too 
complicated.’ Citing her teacher as support for her decision to not use repeated subtraction, she 
all but tells me that she does not use repeated subtraction. Having memorized her math facts 
instead, she follows her preferred, procedural approach and solves every problem quickly and 
accurately without showing any of her calculations (see Figure 5.2). Her confidence was high as 
she completed her homework, and I identified her as confident in her mathematical abilities. This 
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example raises questions about the impact of ‘New Math’ on children’s mathematical identities 
in the short and long term. In the moment, Liana appeared very confident in her abilities having 
memorized her math facts, however how long will this confidence last once faced with problems 
too complex to memorize? 
It is possible that children like Liana or Mya who work well by following rules or steps, 
may lose confidence in their mathematical ability the more they are encouraged to depart from 
procedures. While procedure and rote memorization may not present significant mathematical 
disadvantages at the elementary level, the cognitive demands of secondary mathematics may 
prove challenging to students whose identities as mathematical learners are based on the speed 
with which they can follow prescribed rules or memorize math facts. We know this is 
particularly true for girls as previous studies have shown that girls whose gender identity has 
been activated perform better on less demanding mathematical tasks but show a decline in 
performance as cognitive demand increases (Neuville & Croizet, 2007). However, less research 
has studied this phenomenon in Black girls specifically. In any case, this finding highlights the 
need for more research that examines the impact of instructional methods on mathematical 
identity in Black children, especially Black girls.  
It is also important to note that the children represented by this theme were children who 
were not particularly interested in mathematics. While they did not express particularly negative 
attitudes towards mathematics, they also did not express enthusiasm. When I asked them about 
how much they liked math, many answered ‘it’s okay’ or simply shrugged. Their parents 
confirmed these indifferent dispositions, some even explaining how their children often grew 
bored of completing worksheets in class. As Keon’s mom, Kia, noted—‘he can do the 
calculations,’ but his conceptual understanding was often lacking because his school provides 
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limited opportunities to apply his mathematical knowledge in real-world settings. This finding 
highlights the ways children’s mathematical identities can be influenced by the opportunities to 
learn mathematics in enriching environments. It also brings attention to the interconnectedness of 
mathematical knowledge and identity, especially for children who emphasize procedural over 
conceptual knowledge in mathematics.  In other words, without a particularly strong 
mathematical identity, children may reduce mathematics to a series of procedures, missing 
opportunities to learn mathematics in authentic, real-world settings.   
Mathematics is problem-solving  
 Four of the children in this study (Ajani, Jordan, Leila, and Liana) were able to draw 
mathematical connections to their everyday lives in the context of problem solving. While Leila 
and Liana were initially reluctant to see the mathematical nature of activities such as basketball, 
by the end of my visit, they showed me how they used math while skateboarding to determine 
which type of board was faster. It appeared that the more time I spent with them, the more they 
began to consider mathematics outside of school. Less than an hour after they expressed their 
surprise at the notion of math being related to basketball, I observed the girls as they compared 
the speed of a traditional skateboard to a penny board (see figure DD).  
I asked [Leila and Liana] if they thought they used math while skateboarding, and they 
quickly responded ‘yes!’. They talked about how you can test the speed to see which 
[skateboard] is faster. They brought their skateboards to a ramp and tried to identify 
which one would go down faster. They remind each other “you can’t put any force on it. 
You have to just let it go or it won’t be fair. Because we might apply different force.” The 
girls released their boards at the same time. The penny board won. (Leila/Liana 
Observation Fieldnotes, 070319) 
 
In the above excerpt, the girls demonstrated their knowledge of basic physics (speed and 
applied force) in the context of skateboarding. Natural competitors, Leila and Liana used my 
inquiry about the mathematical nature of skateboarding to conduct an impromptu experiment to 
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determine whose skateboard was faster. In setting the rules for the race, they showcased 
mathematical reasoning; they decided not to push the skateboards, but instead let them roll down 
the ramp to eliminate a confounding variable: applied force.  
 
Figure 5.4. Leila and Liana skateboarding experiment 
Ajani similarly shared how he used problem solving in video games to develop a strategy 
to defeat his component. During my interview with Ajani, he described the ways he understood 
video gaming strategy to be a form of mathematical thinking: 
Jahneille:  Can you tell me about one of the video games you like to play? 
 
Ajani:  Dragonball Z. 
 
Jahneille: Okay. Do you think that’s related to math? 
 
Ajani:  Well, you really have to think. You have to think. It’s kind of like a fighting game 
but its not a fighting game. So you have to think of what moves, special moves to 
do to defeat the enemy, and then all the levels. 
 
(Ajani Child Interview, 011420) 
 
 Ajani repeatedly mentions that in this game, ‘you have to think.’ Here he is referencing 
his gamin strategy, acknowledging that the reasoning skills he uses to ‘defeat the enemy’ is a 
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form of mathematical thinking. Although he does not use specific mathematical terminology, 
Ajani recognizes the thought process required to be a successful gamer is a form of mathematical 
knowledge. I found it interesting that Ajani understood the mathematical nature of video games, 
but did not see its connection to other activities, such as cooking. Considering that Ajani sees 
problem-solving as a mathematical activity, perhaps for him, it is more difficult to see the math 
involved in an activity or task that requires less problem-solving.  
Jordan, who like Ajani, is in the second grade, similarly identified the ways he sees 
mathematics as problem solving in the context of basketball. During my observation of Jordan, 
he was initially very shy but eventually began to talk to me more once he started playing games. 
In the living room was a small over-the-door basketball hoop, and as we talked, he began to 
explain how he was using mathematics while he played: 
Jordan was throwing a small ball in an over-the-door hoop. I was just asking him about 
what kinds of things he does outside of school that are math-related. He missed a shot, 
and then moved around to different spots in the living room. After he missed a few more 
times, he says to me ‘the way that you aim, that’s math,’ and ‘you have to make 
adjustments in case you miss.’ While talking, he demonstrated for me how he changed his 
position after the first miss, to finally score the ball in the hoop. (Jordan Field Notes, 
020620).  
 
Jordan acknowledged that mathematics is useful for problem solving, in this case, correcting his 
positioning to make a successful shot. He then continued to show how he used mathematics in 
another game, BeyBlades, where opponents spin tops in a race to see whose will be the last one 
standing. Players must string their top through a zip tie and apply as much force as possible to 
release their top to spin in an arena (see Figure 5.5). In the game, players accumulate points for 
causing damage to the other player’s top, or if their top remains spinning once the other top has 
stopped. Jordan talked to me about ‘stamina’ required to be successful in the game and 
understood that his ability to defeat his opponent was determined by the amount of force he 
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applied when releasing his top. With his first release, he told me “See, that was just an average 
launch. Because I can go harder.” He then demonstrated the difference between a good, an 
average, and a bad launch, applying less and less force, which resulted in a slower spinning top 
each time. Just as he previously did with basketball, he showed that he understood problem 
solving and strategizing to be a mathematical activity. Jordan not only displayed his basic 
knowledge of physics, but an awareness of how mathematical knowledge can be applied in 
informal settings.  
 
Figure 5.5: Jordan Applies Varying Force in BeyBlades 
 It is interesting that many children in this study understood the role of mathematics in 
informal settings in terms of problem-solving. Specifically, Ajani, Jordan, and Leila and Liana 
all referenced speed in competitive games (i.e., strategizing how to be faster than your 
opponent). In each of these examples, their mathematical understanding overlapped with 
scientific reasoning; in two examples the children share their knowledge of physics and applied 
force, specifically. This finding raises questions about whether children’s scientific knowledge 
might be an avenue to help them make mathematical connections between home and school. 
Perhaps the abstract nature of symbols used in arithmetic—a central component of elementary 
level mathematics (Pareto, 2014)—makes it more difficult for knowledge to transfer to out-of-
school settings, where symbols are replaced with tangible objects. This suggests that it might 
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have been easier for these children to see the mathematical connections in areas that are also 
relevant in science, where there is less abstraction and symbolic representation and a more 
transparent real-world application. I also found it interesting that the children shared their 
mathematical knowledge using scientific terminology. From a disciplinary standpoint, it appears 
then, that the abstract nature of knowledge around numbers and operations may be more difficult 
for children to recognize and articulate in out-of-school contexts, compared to the concept of 
problem-solving. The above example, where Jordan describes his strategy for spinning tops in 
BeyBlades, was one of the clearest articulations of mathematical application I received from 
participants. This finding raised questions about the ability of school-based mathematical 
knowledge to transfer across contexts, as other scholars have similarly noted (Sierpinska,1995).  
It also raises questions about the extent to which children’s ability to describe their mathematical 
knowledge is influenced by their familiarity with the mathematical register (i.e., formal 
mathematical language, see Schleppegrell, 2007); perhaps the scientific terms ‘force’ and ‘speed’ 
were part of the children’s everyday linguistic repertoire and therefore, more accessible to the 
children in this study.  
Chapter summary 
In this chapter, I highlighted the three themes that emerged from the data in relation to 
my first research question: how are Black elementary children’s mathematical knowledge and 
identities revealed outside of school? During observations and interviews, I found that the eight 
children in this study viewed mathematics as 1) a school-based activity; 2) procedural; and 3) 
problem-solving. From this, I learned that their identities as doers of mathematics were strongly 
tied to the social context of schools, as they struggled to identify the mathematical nature of their 
out-of-school activities. However, this did not prevent them from displaying immense 
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mathematical ability—as I witnessed their abilities as talented musicians, dancers, and athletes. I 
also noticed that some children often described mathematics in terms of rules or steps that they 
follow. Others understood math in everyday settings to be present in problem-solving, especially 
in regard to strategy in competitive games. This suggests that at least some of the children in this 
study understood mathematical reasoning to be present in a variety of non-school related 
activities. These findings suggest that the children either did not understand the mathematical 
nature of informal activities, or that they struggled to articulate what they did know.  
Overall, the findings related to children’s mathematical knowledge and identities were 
quite surprising. I expected for children to be able to draw more connections between 
mathematical concepts they were learning in school and the activities that were part of their 
routines at home. Although I was aware this would be challenging for them, I was surprised by 
the extent of difficulty. Based on interviews with parents, all of which were conducted before 
meeting the children, parents believed their children where at least somewhat aware of how 
mathematics were involved in the activities I later observed and discussed with the children. 
However, that children struggled to describe their mathematical knowledge outside of the school 
context was consistent with scholars who have challenged expectations of knowledge transfer 
from school to real-world contexts (Lerman, 2012).  
It was also surprising that several children referred to mathematics in terms of 
procedures, as the Common Core Standards have changed the nature of mathematics curriculum 
to promote conceptual over procedural knowledge. Because I did not observe the children in 
school, it is unclear whether their understanding of mathematics as procedural is a result of 
teacher practices, parental support methods, or other factors. The parents in this study showed 
overwhelming support of the Common Core and appreciated that the ‘New Math’ was 
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emphasizing critical thinking skills. That several children referenced mathematics in terms of 
procedure suggests that more work is left to be done to ensure conceptual understanding in 
mathematics. While both procedural and conceptual knowledge are important to mastery in 
mathematics (Rittle-Johnson, Schneider, & Star, 2015; Rittle-Johnson, 2019), previous research 
suggests that conceptual knowledge is more likely to lead to procedural knowledge than vise-
versa (Byrnes & Wasik, 1991; Rittle-Johnson & Alibali, 1999). However, some children did 
recognize mathematics in informal activities beyond procedure by alluding to problem-solving in 
informal activities. This showed that for many children in this study, there was a conceptual 
understanding of the broader application of mathematics, although they did not name specific 
mathematical concepts. In the next and final chapter, I will discuss the ways the findings from 
this study contribute to the literature. I will also discuss implications for policy and practice and 
make recommendations for educators and parents who wish to provide further support in 
bridging formal and informal mathematical learning in Black children.  
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Chapter 6: Discussion and Implications for Educators and Parents 
 
“[Ada] literally hated school...until this year...with her teacher Mrs. [Brown] who literally 
loved...that girl. Like, would write notes home talkin’ ‘bout ‘I just love this little girl’... even 
came to like a family barbeque of ours. Mya got to see her teacher as a part of who she is.” 
- Ashley Parent Interview 
 
The enthusiasm with which Ashley spoke about Ada’s teacher in the above excerpt 
shows the difference that is made in a child’s educational experience when home and school 
lives converge harmoniously. I open this final chapter with this quote because it encapsulates the 
goal I envisioned when I began this work.  I aimed to bridge home and school mathematical 
learning so that Black children’s lives outside of school are appreciated and represented in 
mathematics curriculum. In this dissertation, I described the various approaches Black parents 
enacted as they sought to support their children’s mathematical learning outside of school in both 
formal and informal ways. I also demonstrated the ways the children in this study revealed their 
beliefs about mathematics and its usefulness outside of school, as well as the mathematical 
knowledge that emerged from their out-of-school activities. In this final chapter, I discuss how 
these findings contribute to theories in education, and their implication for classroom practice 
and teacher-parent relationships. 
Discussion 
Mathematical identity in Black children  
 The mathematics education literature is dominated by achievement gap research aimed at 
fixing Black children, and other similarly marginalized children, with a focus on test scores and 
classroom performance. However, in the past two decades, scholars like Gutièrrez (2008) and 
others have pushed the field to think past academic performance, and to consider examining 
issues such as identity and power. In this dissertation, I have highlighted the ways mathematics 
identity was an essential component of the learning experience for the children in this study. I 
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found that their identities as doers of mathematics were strongly tied to their schooling 
experience, which made it difficult for them to identify real-world application of mathematics. 
Although this finding was not surprising because the literature on knowledge transfer across 
domains suggests this challenge is expected in young children (Lerman, 2012), it was still 
concerning, considering that we know the school environment to be a racialized experience that 
devalues the knowledge that non-white students bring to the classroom (Martin, 2019). Scholars 
who examine mathematical identities in Black children specifically argue that a critical 
component of mathematical identity is the ability to use mathematical knowledge to critique the 
world around them, and to transform their daily lives (Martin and Davis, 2008).  
However, the parents in this study used various approaches to support their children’s 
mathematical identities, including their confidence in their children’s ability to do mathematics 
and mathematics related activities as well as their understanding of the real-world application of 
the subject. Regardless of the parents’ perceived mathematical ability, they understood the social 
capital gained by individuals who master the subject and wished to instill confidence in their 
children. They also believed in the instrumental importance of mathematics, especially regarding 
financial literacy, and aspired for their children to understand the application of mathematics 
beyond school. Some parents even employed a race-conscious approach in supporting their 
children mathematically, as they simultaneously tended to their children’s racial and 
mathematical identities by teaching their children about Black history and contemporary Black 
issues in the context of mathematics learning.  
These findings support the growing body of literature aimed at challenging deficit views 
of Black parent engagement in general,  (Fenton, Ocasio-Stoutenburg, & Hary, 2017; McCarthy 
Foubert, 2019; Howard & Reynolds, 2008; Jackson & Remillard, 2005), and provide an 
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alternative perspective to view Black children’s mathematics education, shifting the discussion 
away from the so-called achievement gap, and toward mathematical identity, a crucial, yet 
under-examined component of mathematics education. As this dissertation and previous studies 
have shown,  This dissertation confirms previous research at the intersection of Black children 
and mathematics identity which suggest that mathematical identity is an important component of 
children’s learning experience, as it can impact children’s ability to participate in the learning 
context and share their mathematical knowledge (Martin, 2000; McGee, 2015).  
Situated Learning and informal environments 
Operating under the assumption that mathematical knowledge and identities are socially 
constructed (Wenger, 2000), in this study, it was also important to examine the contexts in which 
the children’s mathematical identities developed. As a theoretical perspective, situated learning 
attunes to both cognitive processes and the social learning environment as they facilitate learning 
(Lave & Wenger, 1991; Saddler, 2009). In this study, I illustrated the tight connection between 
mathematical knowledge and mathematics activities in their learning contexts. I have provided 
examples of how children’s ability to recall and describe their mathematical knowledge can be 
influenced by the social learning context; in other words, for many of the children in this study, 
the cognitive task of ‘finding the math’ in informal settings proved challenging when they were 
asked to apply skills learned in one context (school) to another (home).  
The question of how successfully concepts learned in school are understood  in other 
setting has been well documented (Lerman, 2012), as other scholars have similarly noted that 
children can demonstrate mathematical understanding in informal contexts such as selling candy 
(Saxe, 1988) purchasing groceries (Taylor, 2009) or playing basketball (Nasir, 2000), but 
struggle to show their knowledge in formal classroom settings. However, in the present study, 
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my findings contrasted with these earlier findings by offering evidence that it is also challenging 
for students to transfer their school-based mathematical knowledge to informal contexts such as 
playing basketball or cooking. Many children in this study could articulate mathematical 
knowledge in the context of schooling activities (e.g. homework) but otherwise struggled to do 
so.  
This finding is similar to that of other scholars who have attempted to explore the 
mathematical nature of children’s informal activities (Gonzalez et al, 2001; Williams et al., 
2020). What this suggests, then, is that if informal settings such as sports activities and 
household chores are going to be leveraged in schools to affirm children’s mathematical 
identities and/or reinforce content knowledge, then the mathematical nature of these activities 
may need to be made explicit by both parents and teachers. For example, Taylor (2012) 
recommends that teachers consider highlighting the specific mathematical skills used in informal 
contexts, rather than simply using the context itself (e.g. setting the table in a story problem) to 
help children see the connection more clearly. Parents can similarly guide their children’s 
mathematical understanding in this way. While some of the parents in this study described 
having explicit conversations with their children about mathematics applied to domains such as 
cooking or sorting laundry, others had not considered supporting their children’s mathematical 
knowledge informally prior to participation in this study. In both cases, the children struggled to 
articulate their mathematical knowledge in informal settings; perhaps parent-child conversations 
about mathematics in these environments were too infrequent to recall, as other scholars have 
suggested (Blevins-Knabe, 2000). If parents and teachers can work together to bridge knowledge 
across learning contexts, we might find that both formal and informal learning is improved.  
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Funds of Knowledge in Black communities 
Helping children transfer knowledge across contexts successfully is crucial to applying 
their mathematical funds of knowledge in the classroom. This dissertation study contributes to 
the limited body of research that has applied a funds of knowledge framework to understand the 
informal mathematics practices of Black children in their community. Through a funds of 
knowledge approach, educators can leverage the untapped resources of students’ communities to 
support their classroom learning generally (Moll et al. 1992), and mathematics learning 
specifically (Civil, 2007). However, few scholars have explored the ways Black children learn 
mathematics outside of school (see Taylor, year and Nasir, 2000 for exceptions). Findings here 
support previous authors who similarly found that although children displayed mathematical 
knowledge in informal environments, they often struggled to articulate it (Gonzalez, 2001). 
Although the children in this study had difficulty talking about mathematics in informal settings, 
their parents were able to discuss the mathematical nature of informal activities such as sports, 
chores, or other household routines, though it was rarely the primary learning goal in these 
activities. Many of the parents had not extensively considered mathematics beyond school-
related activities before participating in this study. Similar to other studies who have explored 
mathematical funds of knowledge in Latinx communities (Williams et al. 2020), the parents in 
this study mostly alluded to cooking and shopping when describing opportunities for their 
children to learn mathematics outside of school. They were less likely to talk about mathematics 
involved in sports, and when they did, discussed mathematics while watching sports on 
television (e.g., scoring points) rather than the mathematics used to play sports (e.g., spatial 
awareness).  
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Furthermore, this dissertation extends the scope of the funds of knowledge framework, 
which has rarely been used to examine knowledge within Black homes. While math learning 
may not have been the primary goal in informal activities, the families in this study still 
showcased mathematical knowledge, often times in the context of cultural activities. Most of the 
children in this study played competitive basketball, a sport that has been argued to play a crucial 
role in the Black collective identity (Ogden & Hilt, 2003) due to its prevalence in the media and 
the plethora of Black role models who play professionally (Kelley, 1997). Although the children 
may have struggled to articulate their mathematical knowledge in the context of basketball, this 
did not diminish their skills, as their spatial awareness and acuity could not be missed. The 
children also displayed mathematical knowledge in other areas of Black culture, including 
breakdancing and beatboxing. However, once again, the parents seemed to understand the 
mathematical connection to these activities more than the children did. Considering this, it is 
important for both educators and parents to make explicit the ways these funds of knowledge 
pertain to mathematics. That many black children show interest and skills music, dance, and 
sports that represent Black culture suggests these areas may be untapped resources for 
mathematical support. 
In sum, the findings described in this dissertation carry implications for Black children’s 
mathematical learning, both in and out of schools. If, like the children in this study, there are 
many other Black children who struggle to connect their school- and home-based mathematical 
learning, then researchers should examine ways to better support students and their parents. 
Future studies might examine ways teachers can not only acknowledge their Black students’ 
cultures but teach mathematics in a way that utilizes their funds of knowledge.  
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Limitations and Future Recommendations 
 Despite the scholarly significance of these findings, this study has its limitations. One 
primary concern in this study was the impact of the redesign due to scheduling issues with some 
of the participants. Because I redesigned this study in the midst of data collection, I collected 
more data from some participants than others, which gave me a deeper knowledge of the home 
environment for some of the families in this study compared to others. This likely influenced my 
ability to interpret the data because in some cases, the data was richer and deeper for the families 
that I spent more time with. Another limitation of this study is the small sample size (n=8), 
which makes it inappropriate to generalize about the ways mathematical learning happens in 
Black families outside of those who participated in this study. While the breadth of application 
may be limited, the detailed accounts provided through parent interviews and home observations 
provide examples of the experiences of some Black families, which can inform future studies 
that may wish to examine out-of-school mathematics learning in Black families with a larger 
sample size.  
Finally, there were some limitations to the protocol used for parent and child interviews. 
The data retrieved from the child interviews was very sparse, as the children often provided one-
word answers, and sometimes struggled to communicate ideas about mathematics despite using a 
flexible, activity-based interview structure (Parkinson, 2001). To some extent, the brevity in 
response could be explained by research that suggests it is often difficult for children to talk 
about math (Bennett, 2010), especially when tasked with ‘finding the math’ in informal activities 
(Gonzalez et al., 2001). However, I cannot ignore the possibility that the children may have 
simply been shy because I was a stranger in their home. The interview was usually my first direct 
conversation with the children, and in hindsight, it might have been better to conduct the 
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interview at the end of the visit instead of the middle of the visit, which would have allowed me 
more time to establish rapport with the children.  
Furthermore, because I was not able to visit the children in schools, I relied on parent 
interviews to gather information about the children’s schooling experience. In efforts to refrain 
from judging the children’s mathematical ability based on test scores or grades, I did not 
specifically ask about student performance, but instead asked parents to describe their children’s 
school success in their own terms (see Appendix A for full interview protocol). Although this 
decision allowed me to keep an open mind during observations, it proved to be an analytical 
challenge because some parent responses were vague and did not allude to grades or other 
traditional measures of school success. As a result, it was difficult to compare the children’s out-
of-school mathematical knowledge to their in-school performance, which would have added 
analytical complexity to the findings.  I would recommend that future research investigating 
children’s out of school learning spend at least some time examining their in-school learning 
experience (perhaps later in data collection so it is not the strongest or first impression).  
Bridging Home and School Learning: Implications for Educators and Parents 
What can educators learn from the Black parents in this study? 
The findings from this dissertation study suggest that educators can better support Black 
children in mathematics by helping students solidify connections to their everyday lives. Spencer 
and McGee (2015) asked what educators can learn from Black parents while examining parental 
influence on college-aged STEM high-achievers. I raise the same question here, for elementary 
educators who seek to bridge the gap between home and school learning for their Black students. 
Many of the parents in this study were ‘highly-involved’ by traditional standards—attending 
parent conferences, communicating with teachers, and were highly visible in their children’s 
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schools. These were the parents I described as homeschoolers, as they had the tendency to 
reproduce a school-like environment in the home to support their children’s mathematical 
knowledge. However other parents, like the tutors, are often the parents mistaken for being 
uninvolved. Their forms of support and involvement often go unnoticed, and in this study, I have 
presented an alternative perspective on parents who employ subtle forms academic support, as 
have other scholars (Jeynes, 2010). Although the tutors and homeschoolers may have differed in 
the ways they supported their children’s formal mathematics learning, both tutors and 
homeschoolers alike were concerned with their children’s safety and well-being in a highly 
racialized society.  
 Black parents’ awareness of racism and discrimination has been well documented in the 
literature on parental racial socialization, (Martin, 2006; White-Johnson, Ford, & Sellers, 2010), 
the process though which Black parents help their children construct knowledge around race and 
racism. Historically, the discourse around Black parent engagement has focused on how to 
increase their involvement in relation to school-based goals, with the assumption that they lack 
the resources or interest to support their children’s education (Fenton, et al., 2017; Jackson & 
Remillard, 2005; Howard & Reynolds, 2008). However educators must understand that for Black 
parents, what it means to be successful in school, and in mathematics in particular, is not simply 
a matter of their children’s academic and future career prospects, but that it can be a matter of 
life or death, as documented in the literature on the school-to-prison pipeline (Winn, 2019). 
Many Black parents are preoccupied with their children’s safety; beyond the typical parental 
worries of their child’s well-being, Black parents must also protect their children from, and teach 
their children about, racism and discrimination. As such, educators must fully consider the 
context of Blackness when communicating with Black parents around their children’s school 
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success. The key to bridging the home-school connection may be for teachers to align their 
classroom goals with parental goals, rather than expecting parents to passively comply with 
school expectations.  
Considering that Black parents, and other parents of color, already have the added burden 
of racism and discrimination, educators can build rapport with Black parents by showing that 
they too are interested in their community-based knowledge, including issues that affect the 
Black community in particular. In addition to building on children’s mathematical funds of 
knowledge, educators can teach mathematics for social justice (TMSJ) (Leonard et al. 2010), and 
prepare lessons that explicitly address systemic, social inequality that has disenfranchised Black 
people. Educators can also use as a guide, the parents in the present study who employed race-
conscious approaches to supporting their children’s mathematical identities and contextualize 
their students’ mathematical knowledge in ways that are meaningful to the Black community. 
Several parents in this study simultaneously supported their children’s mathematical and racial 
identities, using the game of Monopoly to teach about gentrification or affirming their children’s 
mathematical abilities by reminding them about the legacy of Black mathematicians. Educators 
can show Black children, and their parents, that mathematical knowledge is a tool that can be 
used to disrupt the racial hierarchy. Just as many parents in this study reinforced their children’s 
mathematical knowledge and identities in the context of Black history and contemporary social 
issues, teachers of Black children should not be afraid to similarly affirm their students’ culture 
in the context of mathematics learning. As other scholars have noted, teachers can, and should, 
use social justice approaches (Moses et al. 1989, Stinson, Wager & Leonard, 2012) to teaching 
mathematics.  
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Of course, incorporating a cultural and/or social justice lens into mathematics is a 
difficult task, as generally educators refrain from addressing issues of race because they can be 
difficult to implement effectively. Scholars have acknowledged the tensions that may arise when 
social justice and cultural approaches are introduced to mathematics curriculum, as they might 
overshadow content knowledge (Civil, 2018). Aguirre et al. (2013) also demonstrate how 
superficial attempts to connect to children’s culture can encourage stereotyping and promote 
harmful narratives about children and their communities. To avoid these scenarios, many 
educators rely on seemingly ‘race neutral’ examples such as pizza slices to teach about fractions, 
but these contexts do not represent authentic connections to students’ lives outside of school. If, 
as I have argued, mathematics learning is already a racialized experience, to ignore students’ 
racial identities in the context of mathematics learning is only reinforcing systemic inequality, as 
failure to address race in mathematics education by maintaining a color-blind curriculum only 
further alienates Black children in mathematics classrooms. Additionally, teachers might be 
concerned that discussions about race/racism may be inappropriate due to the age of the children, 
however, as seen in this study, parents are already having conversations about race with their 
children; perhaps Black parents may serve as a resource for teachers in this regard. Regardless of 
the racial composition of a particular school, social justice approaches to mathematics education 
can be employed successfully, and can benefit all students, as the effects of racism and 
discrimination impact all members of society. As Davis and Martin (2008) have noted, teachers 
of Black students can and should help students use mathematics as a tool to evaluate and critique 
historical and current events to increase understanding of their position in society, individually 
and collectively. In fact, elementary school classrooms may be an ideal setting for race conscious 
curriculum, as the multi-subject classroom settings creates natural fluidity between content areas; 
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teachers can connect mathematics to areas such as history and english/language arts, content 
areas where cultural connections may be drawn more easily. 
What can Black parents take away from this study? 
Black parents should recognize that regardless of their own perceived mathematical 
ability, they are capable of supporting their children’s learning in mathematics. As seen here, the 
Black parents in this study varied in terms of their own relationship to mathematics. While some 
were confident in their abilities, several of them were adamant about being a ‘non-math person,’ 
having been out a formal mathematics classroom in decades. Consistent with previous research 
(Jay, Rose, & Simmons, 2017; Williams et al., 2020), many parents in this study who learned 
‘Old Math’ through rote memorization faced challenges while supporting their children 
mathematically in accordance with the Common Core Standards. Nevertheless, each parent in 
this study supported their children’s mathematical knowledge and identity, in both formal and 
informal ways.  
For parents who find themselves in a similar situation—doubting their ability to help 
their children become competent doers of mathematics—I hope the findings presented here can 
encourage them to continue to support their children, regardless of their own comfort with 
mathematics. Through everyday activities, including completing laundry, cooking, and shopping, 
parents can reinforce their children’s mathematical knowledge and identities; the key is to talk 
about how these activities relate to school-based mathematics often, and to affirm children’s 
mathematical ability across settings on a regular basis. For example, parents can talk to their 
children about how their favorite basketball player uses spatial awareness to perfect their jump 
shot.  
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Parents should also help protect their children’s mathematical identities from harmful 
influences and be mindful of the ways mathematical identity is shaped by not only views of the 
self, but also by the beliefs of others. In other words, school-based measures of mathematics 
success such as grades, test scores, and teacher expectations do not have to be the only factors 
that shape children’s mathematical identities. When their children face challenges in school 
mathematics, parents can remind them of their mathematics successes outside of school by 
showing their children the many other ways they use mathematics, even when mathematical 
knowledge is not being assessed. For example, parents can talk to their children about 
measurements while cooking a family recipe together, reminding their child that a delicious meal 
that results from balancing flavors is evidence that the cook is good at math. Parents can also 
emphasize rhythmic patterns in music to discuss ratios and proportions. Such messages, although 
subtle, can help bolster children’s mathematical identities by increasing their confidence and 
understanding of the real-world importance of mathematics.  
This point is of particular importance because I am presenting the case for bridging home 
and school learning amid the novel coronavirus (COVID-19) global pandemic (although data 
collection and analysis were completed prior to first case in United States). In a matter of weeks, 
parents were suddenly forced to homeschool their children in compliance with social distancing 
mandates. In a way, the pandemic has forced the bridge, as ‘home’ and ‘school’ have merged, 
even temporarily. This pandemic could potentially shift the structure of schools and further blur 
the boundaries between institutional and home-based learning. I hope the findings presented here 
will encourage parents to see the educational opportunities present in informal spaces, and to 
trust that their life experiences have prepared them to teach their children mathematics and apply 
them to real-world settings. Even if we operate under the optimistic assumption that schools will 
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return to operation as usual post-pandemic, I hope that the time parents have spent in the dual 
role of parent/teacher, will empower them in future interactions with teachers and school staff as 
they advocate for their children and support them as doers of mathematics.  
Conclusion 
 I conclude this dissertation reflecting on my identities as a Black parent, researcher, and 
former math student—as this study represents the confluence of these roles. The culmination of 
this project coincides with a moment in history where a global pandemic has forced children out 
of schools and forced us all to stay indoors. In this time, I have had the opportunity to spend 
more time with my sons, recalling my own childhood experiences in search of ways to create an 
educational, but exciting environment to distract them from the chaos our global health crisis has 
ensued. In some ways, the call to strengthen the connection between home and school that I have 
pushed throughout this dissertation seems ironic, as the two institutions have essentially become 
one. With additional time spent with my own children, and struggling to separate work and 
family, I have been challenged to ‘practice what I preach,’ creating impromptu, play-based 
‘lessons’ to reinforce my children’s mathematical reasoning skills. I cannot help but think about 
the participating families in this study, and how just months ago I sat in their living rooms and 
watched their children toss off their backpacks and run to play with friends. I wonder how the 
parents are coping with the additional burden of being their children’s primary teacher, and how 
different these findings might have been had I been visiting them in this unusual context. I 
wonder if the children and their parents have given more thought to mathematics in informal 
contexts since I visited them, and if spending more time at home has allowed them to explore 
new avenues for mathematical inquiry.  
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 In this study, I have demonstrated the various ways Black parents support their children 
mathematically, in addition to how their children conceive of mathematics outside of school. I 
hope the findings from this dissertation study will contribute to efforts to strengthen the 
connection between schools and Black families and help inform pedagogical practices that are 
both mathematically rigorous and applicable to the everyday lives of Black children.  
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Appendix A. Parent Interview Protocol 
 
FAMILY ROUTINES/ACTIVITIES 
1. Tell me a little about yourself. 
2. Tell me about (child)? 
a. What does (child) enjoy doing? 
b. Is there someone who usually does this with him/her? 
c. What does (child) dislike doing? 
3. What’s a typical weekday like home with your child?  
a. What is a typical weekend day like? 
b. Is (child) involved in any extracurricular activities? 
If yes: What did you hope they would gain from participating in these 
activities?  Is (child) gaining what you had hoped they would? Explain. 
c. Thinking about the activities your child participates in, do you think that any of 
them connect to the way your child learns math? Explain why or why not? 
4. Are there other activities your child does outside of school that you believe are related to 
learning math? 
5. On a scale from 1-5, where 5 is very much and 1 is not at all, how much do you prioritize 
math learning in their out-of-school activities? 
6. In your opinion, how aware is your child of the math involved in these activities? 
 
CHILD SCHOOLING 
7. Overall, how is (child) doing in school? 
a. In math in particular? 
b. How confident would you say (child) is in their math ability? 
c. What do you believe has contributed to this level of confidence?  
d. Has it always been this way? (if there was a change) When did you notice a 
change? What were the circumstances around the change? 
8. What do you know about the way your child is learning math in school?  
a. Where do you mostly get this information from? 
9. Is there anything you would change about the way (child) is learning math? 
 
PARENTAL MATH BACKGROUND 
10. How did you learn math as a child?   
a. What were some of your most memorable experiences in math learning - positive, 
not so positive, or other? 
11. Is there anything you wish you could have changed about the way you learned math? 
12. How do your past experiences in learning math compare to what you notice about 
(child’s) experiences learning math? 
a. What, if anything, would you like to be different?  
13. You mentioned that (childs) experience learning math was similar or different to your 
own. Could you elaborate more about that?  
14. What memory stands out the most from your childhood experiences with learning 
math?  
15. What memory stands out, the most about your child’s experiences learning math so far?  
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16. In what ways, if at all, do your experiences learning math influence you as a parent while 
supporting (child’s) math learning? 
 
PARENTAL ASPIRATIONS FOR CHILDREN 
17. As parents, we often have aspirations for our children.  Thinking about your child 
entering adulthood, what do you hope for your child?   
a. What things are you doing now to help support who you hope they will be as an 
adult? 
18. Does learning math fit into the vision you have for your child’s life as an adult? If so, 
how? 
a. In what ways, if at all, are the experiences that are happening at home, during 
activities, etc. helping to support who you hope (child) will be as an adult in 
relation to math specifically? 
19. How confident are you that your child will live up to these aspirations?   
a. What sorts of things will help him/her towards these goals?   
b. What sorts of things might hinder these aspirations? 
 
CLOSING QUESTION 
20. Is there anything, that I haven’t asked, that you would like to share about yourself or your 
child? 
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Appendix B. Child Interview Protocol 
Informal interview conducted while observing each child during an activity that is part of the 
child’s routine, but not school related. Activities may include cooking, playing games, or sports. 
 
School questions 
1. How do you like school? 
2. What is your favorite subject or part of school? 
3. What don’t you like about school? 
4. What do you know about math? 
5. When do you use math? 
6. How much do you like math? 
7. How good at math are you? 
 
Perceptions of Out of school Math questions. 
8. I see you are [describe child’s activity]. Do you think you are doing math now? 
9. What’s your favorite thing to do when you are not at school? 
10. What do you like most about [doing that activity]? 
11. Do you think you use math when you do that? 
12. What other things do you do when you’re not at school? 
13. Do you use math when you are doing those things? Why or why not? 
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